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1963 PONTIAC 


CHASSIS SHOP MANUAL 


GENERAL 


This shop manual applies to 1963 Pontiac models. It 
contains information on all components of the car with 
the exception of the air conditioning system and body 
information which will be covered in separate manuals. 
All pertinent information available at time of prepara- 
tion is included. 


CONTENTS 


Arrangement of the material is shown by the table of 
contents on the right-hand side of this page. Black tabs 
on the first page of each section can be seen on the edge 
of the book below the section title. More detailed table 
of contents precedes each section, and an index is in- 
cluded in the back of the manual. 


AIR CONDITIONING CAUTION 


It is extremely important that proper methods 
and precautions be observed when disconnecting 
any refrigerant lines or units. Check information 
published concerning air conditioning prior to 
performing operations of this nature. Failure to 
observe this caution may result in injury to per- 
sonnel or cause extensive damage to the air 
conditioning system. 
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GENERAL INFORMATION 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 
Car Model Information...................... 1-1 
Serial Numbers ............................. 1-2 
LOCK “Coding: 26.66.3550.) Meats 4 dant, beta eed 1-2 


CAR MODEL INFORMATION 


General information and specifications appear in 
this section. Detailed specification are given on major 
units at the end of each section of this manual.. 


VEHICLE IDENTIFICATION PLATE 


Series identification can be made by the Manufac- 
turer’s Motor Vehicle Identification Number em- 
bossed on a metal strip (Fig. 1-1) fastened to the left 
front hinge pillar post which is visible when the left 
front door is open. 


BODY IDENTIFICATION PLATE 


Information as to body style, etc., is stamped on a 
plate (Fig. 1-2) attached to the left side of cowl just 


SERIES IDENTIFICATION NUMBER 
3-23 
6-26 


yPONT IAC 
( 3 63 P. 1001 J 


MODEL YEAR ASSEMBLY PLANT 


P—PONTIAC L—LINDEN 
S—SOUTH GATE D—DORAVILLE 
W—WILMINGTON A—ARLINGTON 
K—KANSAS CITY 


O 


Fig. 1-1 Vehicle Identification Number Plate 


BODY STYLE 
MODEL AND BODY STYLE NUMBER 


Catalina 2 Door Sport Sedan 2311 
Catalina 2 Door Sport Coupe 2347 
Catalina 4 Door Sedan 2369 
Catalina 4 Door Vista Sedan 2339 
Catalina Convertible Coupe 2367 
Catalina Safari—2-seat 2335 
Catalina Safari—3-seat 2345 


SUBJECT PAGE 
General Specifications ....................... 1-5 
Relation of Car Speed to Engine RPM ........ 1-6 
Miscellaneous Data ........................ 1-6 


under the rear edge of the hood. Body styles, as 
available on various series cars, are described in the 
1963 Pontiac and Tempest Body Shop Manual. 


CAR MODEL IDENTIFICATION 


Certain publications carry series” numbers to 
identify models and others carry sales department 
names. Figure 1-3 below shows both methods of 
identification. 


TRIM CODE 


TIME BUILT CODE 


{PONTIAC DIV. GENERAL MOTORS CORP. : 
000 PONTIAC, MICHIGAN 
STYLE 63-0000 BODY PO 000 


TRIM 000 
ACC. 0-0-00-00 


PAINT 000 


THIS CAR FINISHED WITH 
() MWagte-Thirror ACRYLIC LACQUER (_) 
BODY BY FISHER 


ACC. COMBINATIONS 


BODY PLANTS 


BK-KANSAS CITY 
BW-WILMINGTON 
BT-ARLINGTON 
EP-EUCLID 


PAINT CODE 


PO-PONTIAC 
BA-DORAVILLE 
BL-LINDEN 
BC-SOUTH GATE 


Fig. 1-2 Body Identification Plate 


BODY STYLE 
NUMBER 


2669 
2639 
2835 
2839 
Bonneville 2 Door Sport Coupe 2847 


MODEL AND BODY STYLE 


Bonneville Convertible Coupe 2867 
Grand Prix 2 Door Sport Coupe .... 2957 


Fig. 1-3. Car Model Identification 
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ENGINE SERIAL NUMBERS 


The manufacturer’s motor vehicle identification 
number is located on a machined pad on the front of 
the right-hand bank of the block (Fig. 1-4). 

The production engine number will alsc be found 
in the same area. This number is used for production 
control purposes during manufacture. 


ENGINE 


HYDRA-MATIC SERIAL NUMBERS 


The serial number plate is located at the left side 
of rear face of the Super Hydra-Matic transmission 
case (Fig. 1-5) and at the center of the left side of the 
MOTOR VEROCLE Roto Hydra-Matic transmission case (Fig. 1-6). The 
IDENTIFICATION 

serial numbers begin with P (for standard two barrel 
installation) followed by number 63 (year). The 
letters (immediately after P) designate the transmis- 
sion model. See the Hydra-Matic section for details. 
The Super Hydra-Matic transmission is indicated by 
Fig. 1-4 Engine Serial Number Location the letter S, which follows above letters. The above 
| model designations and the year (63) are followed by 
the numerical serial number. 


TOWING PRECAUTIONS 


Always place a rubber mat or other suitable mate- 
rial between the bumper and the tow chains or 
cables. For front end lifting, place the chains or 
cables around the ends of the frame side rails at both 
sides. All models can be towed without disconnecting 
the propeller shaft except in cases where the trans- 
mission or propeller shaft has possibly been subject 
to failure or damage. In such cases, the propeller 
shaft must be disconnected from the differential and 
wired to the tail pipe or the car must be towed with 
the rear wheels off the ground. If the propeller shaft 
is disconnected and the “U” joint bearing retaining 
strap is broken, wrap tape around the bearing caps 
to prevent loss. When towing with the rear wheels 
Fig. 1-5 Super Hydra-Matic Serial Number Location off the ground, the steering wheel must be centered 
and held in position by a steering wheel holding 
clamp or by tying it to the window division channel. 
Tire to ground clearance should not exceed 6 inches 
while towing the car and speeds should not exceed 
30 mph. 


CODING SIDE BAR LOCK 


The side bar lock used on the ignition, front door 
and rear deck lid lock. Uncoded side bar locks may 
be coded to match the keys used on the car. Locks are 
received without tumblers, springs or retainers which 
are available separately. Four different tumblers are 
SERIAL NUMBER PLATE available, only approved parts should be used. 


Before the lock may be coded the code of the key 
Fig. 1-6 Roto Hydra-Matic Serial Number Location must be determined. If the numbered blank surround- 
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Fig. 1-7 Key Coding Diagram 


ing the hole in the key head has not been removed the 
code may be determined by consulting lock manufac- 
turers code book. Should the blank be missing from 
the key the coding sequence may be readily deter- 
mined as follows: 


1. Place key on diagram (Fig. 1-7) with bottom, 
head and point aligned. 


LETTER COLOR cea oe 


T 


Fig. 1-8 Tumbler Color Chart 


2. Starting at the head of the key, code each of six 
cuts either C-N-B or Y by recording which area the 
bottom of the cut leaves exposed. Example: If the 
first line from the top is the only line exposed the cut 
would be coded C. 


After the key code has been determined the correct 
tumblers should be installed as follows: 


1. The letters determined from coding the key indi- 
cate different colored tumblers to be installed in slots 
of the lock (Fig. 1-8). 
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GENERAL SPECIFICATIONS 


23 26 28 29 23 and 28 
DIMENSION KEY SERIES SERIES SERIES’ SERIES SERIES 
SAFARI 
Overall Length 
Catalina, all except Safari................. F 211.9” —- — —_ — Ses eee 
Star Chief............... 0.00 cee eee F —- 218.9” —_ — St ee ee 
Bonneville, all except Safari............... F —- — Sh 218.9” at Ae uo aes 
Grand Prix Sport Coupe.................. F —- — —— = 211.9” Bless: 
Catalina and Bonneville Safari............. F - - _ — i a pet ae 212.8" 
Wid the wade eerie fe eel ie She ee ord oie dees A 78.7" 78.7" 78.7” 78.7" 78.7" 
Height (With Passengers) Series No. 
Catalina Sport Sedan........... 2311 Cc 55.2” —— — enh es = 
Catalina 4 Door Sedan......... 2369 C 55.2” — — —_~— ee = 
Catalina Convertible Coupe..... 2367 Cc 55.1” —- — — oe i ee ans 
Catalina Sport Coupe.......... 2347 Cc 54.1” —_ — Be oes ed = 
Catalina Vista Sedan........... 2339 Cc 54.4” —_— — — ae eee 
Catalina Safari—2 seat......... 2335 C -- — — _ — a 56.5” 
Catalina Safari—3 seat......... 2345 Cc a i aes pois ee 56.5” 
Star Chief 4 Door Sedan........ 2669 C -_- 55:2" —- — = =e 
Star Chief Vista Sedan......... 2639 Cc - — 54.4” —-— ee cd ps 
Bonneville Safari.............. 2835 Cc aa aie rae as 56.5” 
Bonneville Sport Coupe........ 2847 C _-—- —- — 54.1” ay Guns’ oe 
Bonneville Convertible Coupe... 2867 C - — —_- — 55.1” =a ee 
Bonneville Vista Sedan......... 2839 C - — —— 54.4” i ise ele 
Grand Prix Sport Coupe........ 2957 Cc -— _— — _ — 54.6” aes 
Wheelbase (Nominal)...................005: D 120” 123” 123” 120” 119” 
Tread Front.......... 0.0.00 c cee B 62.5” 62.5” 62.5” 62.5” 62.5” 
Real. ¢. cd te oe Bee ba eae Bee eS G 64.0” 64.0” 64.0” 64.0” 64.0” 
Turning Circle 
Curb te: Curb 40 ose Sobers cee ae ache 42.8” 43.7" 43.7" 42.8” 42.5" 
Wall to Wall: o2c0uccaciarbeasoeceoker ous 46.0” 46.9” 46.9” 46.0” 45.7" 
Road Clearance (Minimum) All except Safari. . 5.9” 5.9” 5.9” 5.9” —— 
(5 passenger load at rear lower control arm) 
Saf Alea henct.g thus cole dar ede uate ae uke — — — — —- — Say ae 6.3” 
Overhang (Rear) 
Catalina: st. 23-04 260 ob Dhow ee ees E 56.0” — — eo = sag He 
Star Chic. .cacce cares e4 Se es el eale BA E -— 60.0” —— ei. Lad oy ie 
Bonneville. .: o.5 6 bok ben ba See ee oo ee bees E _- — —_ — 60.0” es ee ee 
Grand Pixies foot Sater ea deewet Hee ees E _- — —- — —— 56.0” bts 
Safarions ontes lel eek oe eee ees aaa es E _- — -- as —-— 57.9” 


Fig. 1-9 Car and Body Overall General Specifications 
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RELATION OF CAR SPEED TO ENGINE RPM 


CAR REAR ENGINE RPM FOR GIVEN 
SPEED WHEEL AXLE RATIOS AND TIRES 


MPH RPM 


N/V RATIO* 
TIRE SIZE 


8.00-14 


32.0 
33.6 
35.8 
38.4 
40.3 
42.7 
45.7 


*N = Engine RPM: V = Car Speed MPH 


MISCELLANEOUS DATA 


WAGE! SIZE. nic f- NaS ats ee et Ae he wee 8.00-14 8.50-14 
Rolling Circumference ..................... 84.60” 85.74” 
Rolling Radius ........................... 13.46” 13.64” 
Alternator to Engine Ratio: 
Standard. “(42 amp)... ccvehe paws Ghd dco tenes dne-thos 2.49:1 
Heavy Duty (02 amp) ois se ete tas cae ageas 2.04:1 
Air Conditioned Cars (52 amp) ..................... 2.85:1 


Fan to Engine Ratio: 
SUANGArG: § -2. 46 obs 2 tn eed hte eats doe ee ele ee 91:1 
Air Conditioned Car ............. 0.0.0.0. eee ee 1.13:1 
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MISCELLANEOUS INFORMATION 


DECIMAL EQUIVALENTS 


Wir cinta 015625 ne 265625 
Leis wach deatte 03125 ee 28125 
Bi a 046875 oe ee 296875 
Tree 0625 0) eee 3125 
J) 078125 LS eee 328125 
Tee 09375 Mos swe anes 34375 
) (EET 109375 ee 359375 
a ee 125 4 re 375 

) a 140625 1) re 390625 
GO ama 15625 1) ne 40625 
1 ee 171875 Mei toy O52 421875 
Daly sace sin 1875 ce 4375 
Ye 203125 C5) er eae 453125 
1) 21875 oe 46875 
7 234375 cD) Sa rere 484375 
ee 25 fe 5 


a 515625 eee 765625 
re 53125 PN fa Sut 78125 
NBG lascilicerares 546875 2 eer 796875 
re 5625 WGines cake 8125 
ee 578125 nee 828125 
eS 59375 oe 84375 
8% 609375 rn 859375 
ne ee 625 re 875 
2 1 ee 640625 Vai venas 890625 
ee 65625 | 90625 
ne 671875 oe 921875 
Mpc be arta 6875 ee ee 9375 
a 703125 Nan itawites 953125 
Bo 71875 rr 96875 
es 734375 Se 984375 
> rae 75 Desi, ae 1 


WEIGHTS AND MEASURES 


LINEAR MEASURE 


1/12 foot. (tcd sc ce gece ies bee ekcies = 1 inch (in.) 
TO INCHES? wed car Peele He eS ESS =1 foot 
BS feet. ds oo De ne en A aS =1 yard (1 yd.) 


AREA MEASURE 
1/144 square foot (sq. ft.)... =1 square inch (sq. in.) 
144 square inches.................. = 1 square foot 
Osquaré Teet icc eck oie = 1 square yard (sq. yd.) 


LIQUID MEASURE 


1/16 pink (pt.)iesieaeeske ele eta ses =1 ounce (oz.) 
DeiNts aes es Ate eRe eed ahs we eee = 16 ounces 
2. PINES) sasedin dies haa =1 quart (qt.) =32 ouncés 
A GUOTES 2 1% aif dds oo bebe an eee es =1 gallon (gal.) 
31% gallons..................0... = 1 barrel (bbl.) 
DRY MEASURE 
Ve quart (qt.)e ied Hee bees eds wes =] pint (pt.) 
2 Pints kes gece hoe See SERS eee ears =1 quart (qt.) 
S Quarts 6 soa tce GN Ae ee os =1 peck (pk). 
GEC si. G08 eee nd Bas wren eee ahs =1 bushel (bu.) 
LOS QUaItS se ite sans cow veue esos ehaes =1 barrel 


CUBIC MEASURE 


15728 cubie inches .<:.34.644 Ss 4e es ho =1 cubic foot 
27 Cubic feet. sia. 6ohed ga 45S pees =1 cubic yard 


COMMON WEIGHT 


1G OUNCES oak Medea neu eke seg ee tinned = 1 pound 
100 pounds.............. =1 hundred weight (cwt.) 


2000 pounds =1 ton 


COMMON U.S.A. EQUIVALENTS 


LENGTH 
DAC 6 Geta AG ee ee en = 25.4001 millimeters 
1 millimeter...................... = 0.03937 inches 
DT OO Cs ei erin rw teslt dee ha BE, nh aS: = 0.304801 meters 
LAMOLELr: Stes oo ees eee on 8 Ske ers = 3.28083 feet 
Bevan 4, Ack when oe meek = 9.914402 meters 
AO COD 3 5 Glete ci eu ang Bis na eit oe = 1.093611 yards 
ASA G se oe he cares REG = 1.609347 kilometers 
1 kilometer....................... = 0.621370 miles 


LIQUID CAPACITY 


Vi ar e333 hos re the ee ee a = 0.94633 liters 
TGs 44x b cs Geena whee = 1.05671 quarts 
ING AUG 6 cates ct be ee eae ey = 3.78533 liters — 
TL NGOR oi we ods nes eons ee Gina ees = 0.26418 gallons 


DRY CAPACITY 


SQUARE oa ih ped sie ne ey AD Sashtes we = 1.1012 liters 
RIEL 4 see ee et Oe a A eae aod ie = (0.9081 quarts 
EPEC cco eae wal Beet ote) es =: 3.310 liters 


P MiGer ss. ato va pb dd ee Ge Pe eee = 0.11351 pecks 
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DRILL SIZES 

Letter Drill Wire Drill Wire Drill Wire Drill 
Sizes Diam. Gage Diam. Gage Diam. Gage Diam. 
Inches Sizes Inches Sizes Inches Sizes Inches 

Z 0.413 1 0.2280 28 0.1405 55 0.0520 
Y 0.404 2 0.2210 29 0.1360 56 0.0465 
x 0.397 3 0.2130 30 0.1285 5/7 0.0430 
WwW 0.386 4 0.2090 31 0.1200 58 0.0420 
V 0.377 5 0.2055 32 0.1160 59 0.0410 
U 0.368 6 0.2040 33 0.1130 60 0.0400 
T 0.358 7 0.2010 34 0.1110 61 0.0390 
S 0.348 8 0.1990 35 0.1100 62 0.0380 
R 0.339 9 0.1960 36 0.1065 63 0.0370 
Q 0.332 10 0.1935 37 0.1040 64 0.0360 
P 0.323 11 0.1910 38 0.1015 65 0.0350 
O 0.316 12 0.1890 39 0.0995 66 0.0330 
N 0.302 13 0.1850 40 0.0980 67 0.0320 
M 0.295 14 0.1820 41 0.0960 68 0.0310 
L 0.290 15 0.1800 42 0.0935 69 0.0292 
K 0.281 16 0.1770 43 0.0890 70 0.0280 
J 0.277 17 0.1730 44 0.0860 71 0.0260 
I 0.272 18 0.1695 45 0.0820 72 0.0250 
H 0.266 19 0.1660 46 0.0810 73 0.0240 
G 0.261 20 0.1610 47 0.0785 74 0.0225 
F 0.257 21 0.1590 48 0.0760 75 0.0210 
E 0.250 22 0.1570 49 0.0730 76 0.0200 
D 0.246 23 0.1540 50 0.0700 77 0.0180 
Cc 0.242 24 0.1520 51 0.06790 78 0.0160 
B 0.238 25 0.1495 52 0.0635 79 0.0145 
A 0.234 26 0.1470 53 0.0595 80 0.0135 

27 0.1440 54 0.0550 
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FRAME AND BODY MOUNTINGS 


GENERAL DESCRIPTION 
FRAME 


Eight basic frame designs are available to meet 
demands of particular body styles. These frames, 
referred to as the perimeter design, have the passenger 
compartment encircled by heavy steel side members, 
which permit lowering the floor in the passenger area 
and provide marked improvement in seat height. Five 
crossmembers join parallel side bars of the frame to 
provide for mounting engine and chassis components 
and for structural rigidity. 


Material thickness of frame members provides 
ideal balance of beaming and torsional strength 


Exc. Conv. and 
Station Wagon 


. 
. 
e 


“PARISH” “A.O. SMITH” 
(THREE HOLES) (TWO HOLES) 


LOCATION—RIGHT FRONT OF FRAME DIRECTLY BEHIND RIGHT 
FRONT WHEEL LOWER SPLASH GAURD. ALL STATION WAGONS 
USE ‘‘PARISH"’ FRAMES. ALL CONVERTIBLES USE ‘'A.O. SMITH"’ 
FRAMES. BOTH TYPE FRAMES ARE USED ON OTHER 1963 
PONTIAC MODELS. 


Fig. 1A-1 Identification of Frames 


Fig. 1A-2. Frame Checking Chart 


1A-2 1963 PONTIAC CHASSIS SHOP MANUAL 


Fig. 1A-3 Proper Location for Adapters 


without compromising ride quality. This new perim- 
eter design permits easier servicing because of the 
rails at the side. It also permits use of a simplified 
two joint propeller shaft and simplified exhaust 
system. 


Two types of frames are used on 1963 Pontiac 
models. All convertibles are equipped with A. O. Smith 
frames while station wagons are equipped with 
Parish frames. Other models utilize both types. 

The frames can be identified by the number of 
holes located at right front of frame behind front 
wheel lower splash guard (Fig. 1A-1). 


The dimensions given in Fig. 1A-2 may be used 
in checking frames. 


RUBBER 
INSULATOR 
ASSEMBLY 


CAGE NUT 


Dimensions for X, Y and Z are not given, but are 
used merely to illustrate the points for taking di- 
agonal measurements for checking the squareness of 
a frame. Holes or rivet heads are located on the 
frame at the approximate terminal point of the 
arrowheads, and can be used for this purpose. 


LIFTING PONTIAC CARS WITH HOISTS 


Lifting can be accomplished without adapters with 
drive-on type or twin post type hoists, or with hoists 
or lifts making contact with the front suspension 
lower arms or rear axle. Since the frame is the per- 
imeter type, some hoists designed to contact side rails 
require adapters to raise the car without: damage to 
parts of the exhaust system, body, floor, exc. Suppliers 


RUBBER 
INSULATOR 


Ne 


— 
om = 
won \i=/ & 
N ——, 
= 


ea Ay 


UD RUBBER 
INSULATOR 


WASHERS 


BODY BOLT 2, 3, 4, AND 6 
CONVERTIBLE COUPE 


BODY BOLT 8 AND 9 
CONVERTIBLE COUPE 


PAD AT 2 AND 3 BOLT POSITIONS 
ALL EXCEPT CONVERTIBLE COUPE 
AND STATION WAGON 


Fig. 1A-4 


WASHER 


BODY BOLT 8 AND 9 
ALL EXC. CONVERTIBLE COUPE 


KY | RUBBER 5 
INSULATOR 4 

WASHERS 

BODY BOLT 2, 3 AND 5 


STATION WAGON, 4 AND 6 
ALL EXC. CONV. COUPE 


BODY BOLT 1-ALL MODELS 
7-CONV. COUPE & STATION 
WAGON 


INSULATOR 


PAD AT 7 BOLT POSITION 
ALL EXCEPT CONVERTIBLE COUPE 
AND STATION WAGON 


Body Bolt Installation 


FRAME AND BODY MOUNTINGS 1A-3 


NO. 1 BOLT OUTER NO. 2 NO. 3 NO. 4 
BOLT  +#£=.BOLT .: BOLT 


CONVERTIBLE AND 


SHEET METAL MOUNTS 


Fig. 1A-5 


of the original lifting equipment should have infor- 
mation on adapters to use with Pontiac cars, 


Fig. 1A-3 shows the proper location for placing 
adapters so that they correctly contact the perimeter 
type frame. At front of car, the supports should be 
21”. behind the center line of the front wheels and 
25”. to each side of the center line of the car. The 
rear supports should be placed 95” from the center 
line of the front wheels and 24” to each side of the 
center line of the car. The clearance at these points 
is 7,” at front and 6” at rear. 


BODY TO FRAME MOUNTINGS 


The perimeter type frame permits use of better 
and more durable body mounts. As many as twenty 
body bolt mounts are used, depending on body style, 
and each is insulated with rubber to reduce trans- 
mission of vibration to the body. 


The installation detail and position of body bolts 
are shown in Figures 1A-4 and 1A-5. 


NO. 5 NO. 6 
BOLT BOLT 


NO. 7 BOLT NO. 8 NO. 9 
CONVERTIBLE BOLT BOLT 


eA! 


NO. 7 BOLT 
STATION WAGON 


Location of Body Bolts on Frame 


The size of body bolts varies with location and 
model. A %.6-14 x 1134¢ hex bolt is used at positions 
2, 3, 4 and 6 on convertibles; 2, 3 and 5 on station 
wagons and 4 and 6 on all except convertibles. A 
46-14 x 2546 hex bolts is used at position 1 on all 
models and at position 7 on convertibles and station 
wagons. A %.-14 x 214 hex bolt is used at position 
8 and 9 on all models. 


On all models, except convertibles and_ station 
wagons, the number 7 bolt is omitted on both sides. 
The rubber body to frame insulators are installed on 
the compression side only. On convertibles and 
Safaris, a special 74,¢-14 x 254, hex bolt is used at 
position 7. 


Body bolts at positions 7, 8 and 9 should be tight- 
ened to 40-60 lb. ft. torque and all others tightened 
to 25-60 Ib. ft. torque. 


All other information concerning the body, such 
as removing glass, trim, hardware, etc., is covered 
in the Pontiac Body Shop Manual. 
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A—Differential 
B—Accelerator Linkage 
C—Upper Control Arm Ball 


D—Steering Idler Arm 
E—Hydra-Matic Linkage 
F—Transmission 
G—Manifold Heat Control 


H—Lower Control Arm Ball 


|—Crankcase Ventilators and Oil Fill 
J—Tie-rod Ends 


K—Steering Connecting Rod 


Fig. 2-1 


Chassis Lubrication Chart 
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GENERAL LUBRICATION 


CONTENTS OF THIS SECTION 


PAGE 
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Service Every 6,000 Miles................ ... 2-2 
Synchro-mesh Transmission ............ .. 2-2 
Synchre-mesh Shift Linkage. ............... 2-2 
Clute dein hace: seni ie ice vim oad Awe hes 2-2 
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Heavy Duty Air Cleaner Element (Foam Type) 2-3 
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Type)—3 x 2 Barrel Carburetor ........... 2-3 
Service Every 30,000 Miles or Yearly, 
Whichever Occurs First .................. 2-3 
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WHEN TO LUBRICATE 


All Pontiacs are thoroughly and completely lubri- 
cated at the factory with a special long lasting chassis 
grease and under normal conditions chassis lubrication 
will not be required for a period up to 30,000 miles. 


For additional chassis lubrication periods, the spe- 
cially formulated Pontiac chassis grease is recom- 


mended. NOTE: If conventional chassis lubrication is 
used, relubrication at 6,000 mile intervals is recom- 
mended. 


Other engine and chassis items require service at the 
following intervals. 


ENGINE OIL CHANGE 


The crankcase of the Pontiac engine was filled 
at the factory with a high quality MS oil, especially 
compounded to ensure proper lubrication of all engine 
parts during the break-in period. This oil should 
be changed after 60 days or at 6,000 miles, whichever 
occurs first. Succeeding oil changes should also be 
made at 60 day or 6,000 mile intervals, whichever 
occurs first. NOTE: The 1963 Pontiac engine has 
been equipped with specially engineered chromium 
plated piston rings. These rings allow oil to flow freely 
on the cylinder walls during the break-in period. 
Therefore, oil consumption may be higher during the 
break-in period than it will be afterward. 


Oil which according to the label on the can, is 
intended for service MS and passes car maker’s test 
or meets General Motors standard GM 4745-M should 
be used. 


Atmospheric Recommended S.A.E. 


Temperatures Single Viscosity Acceptable 
Expected Number Alternate 
Above Freezing 

(+32°F. and above) 20W 10W-30 
Below Freezing 

(0° to +32°F.) 10W 5SW-20 
Below Zero 5W SW-20 
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ENGINE OIL FILTER 


The oil filter should be replaced at the first oil 
change. Thereafter replace the oil filter approximately 
every 6,000 miles or six months, whichever occurs first. 
For convenience the oil filter should be replaced at the 
time of an oil change. 


The crankcase level capacity is four quarts (five 
quarts when the oil filter cartridge is replaced). 


SERVICE EVERY 6,000 MILES 


SYNCHRO-MESH TRANSMISSION 


Add fluid as necessary. Change lubricant when 
necessary to disassemble. 


Capacity is as follows: standard three-speed—1.8 
pints, heavy-duty three-speed—2.8 pints, four-speed 
—2.5 pints. 


Use SAE 80 “Multi-purpose gear lubricant.” No 
special additive to this lubricant is required or recom- 
mended. 


NOTE: Straight mineral oil gear lubricants or any 
“active sulphur soap” lubricants must not be used. 


SYNCHRO-MESH SHIFT LINKAGE 


Lubricate with engine oil at all points below steering 
column shift levers. 


CLUTCH LINKAGE 


Check lash and adjust as required at pre-delivery 
inspection and every 6,000 miles. Lubricate with engine 
oil at pivot points, light grease at push rod to clutch 
fork ball joint (chassis grease at high pressure lubri- 
cation fitting). 


HYDRA-MATIC TRANSMISSION 


Check fluid level as necessary. Use Hydra-Matic 
fluid AQ-ATF Type “A’”’. 


Refill capacity is as follows: Roto Hydra-Matic— 
6 qts., Super Hydra-Matic—9 qts. 


DIFFERENTIAL—(STANDARD) 


Check for leaks. Use only factory recommended 
lubricant. Change lubricant only when necessary to 
disassemble. Capacity is 5.75 pints. Because of the 
importance of using factory recommended lubricant 
in the standard differential, a container of this lub- 
ricant is furnished with each service ring gear and 
pinion set or differential carrier assembly. This lub- 
ricant is also available in one quart cans through 
regular parts channels if for any reason a refill is 
required. 


DIFFERENTIAL (SAFE-T-TRACK) 
Check for leaks. Use only “Multi-Purpose Hypoid 


Gear Lubricant.” Change lubricant only when neces- 
sary to disassemble. Capacity is 5.75 pints. 


If a regular hypoid lubricant is used in Safe-T- 
Track differentials for refills, severe “chatter” on turns 
will result. 


MANUAL STEERING GEAR 


Add fluid as necessary. Change lubricant only when 
necessary to disassemble. Use all-season steering gear 
lubricant. 


Adjust bearing and high point loads at the end of 
the first 6,000 miles. Readjust as lash develops. 
POWER STEERING GEAR 
POWER STEERING SYSTEM 
PUMP RESERVOIR 


Add fluid as necessary. Fill reservoir only to mark. 
Use Hydra-Matic fluid AQ-ATF Type ‘'A”. Replace 
first fluid as necessary to disassemble. 


Adjust thrust bearing and high point load at the end 
of the first 6,000 miles. Readjust as lash develops. 
BRAKE SYSTEM AND MASTER CYLINDER RESERVOIR 


Check system for adequate brake pedal reserve and 
for evidence of leaks. Use GM or Delco Super 11 or 
any SAE 70R1 brake fluid. Fill reservoir to 14” below 
top. 


STANDARD CARBURETOR AIR CLEANER ELEMENT 


Clean and re-oil using engine oil. Clean and re-oil 
after each occasion of driving under severe dust condi- 
tions. NOTE: The heavy duty type air cleaner is 
recommended for continuous operation under severe 
dust conditions. 


MANIFOLD HEAT CONTROL VALVE 


Observe for freedom of movement. Lubricate with 
graphite in alcohol if sticky. 


TIRES 


Check wheel and tire balance and rotate tires. 
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SERVICE EVERY 12,000 MILES OR YEARLY, WHICHEVER OCCURS FIRST 


CRANKCASE INLET VENT 


Clean and re-oil with engine oil. Clean and re-oil 
after each occasion of driving under severe dust 
conditions. 


POSITIVE CRANKCASE VENT 


Replace valve assembly every 12,000 miles or yearly, 
whichever occurs first. The valve assembly should also 
be replaced if pinching off the hose from the valve 
causes an engine idle speed reduction of less than 
15 rpm. 

FUEL FILTER 


Replace filter yearly or every 12,000 miles, which- 
SERVICE EVERY 30,000 MILES OR 
CHASSIS LUBRICATION 
See Page 2-1 


ACCELERATOR LINKAGE 


Lubricate with engine oil at chassis lubrication. Do 
not lubricate the linkage which is part of the carbu- 
retor assembly. 


ever occurs first. If premature plugging is experienced, 
change brand of fuel. 


HEAVY DUTY AIR CLEANER ELEMENT (FOAM TYPE) 


Wash element in solvent and re-oil using 10W-30 
engine oil. Clean and re-oil after each occasion of 


driving under severe dust conditions. 


HEAVY DUTY AIR CLEANER ELEMENT (PAPER 
TYPE—TRI-POWER CARBURETOR) 


Clean or replace every 12,000 miles or yearly and 
after each occasion of driving under severe dust con- 


ditions. 


YEARLY, WHICHEVER OCCURS FIRST 


HYDRA-MATIC TV LINKAGE 


Lubricate with engine oil at chassis lubrication. 


HYDRA-MATIC SHIFT LINKAGE 


Lubricate with engine oil at all joints below steering 
column except rubber grommets, at each chassis 
lubrication. 


SERVICE AT SPECIAL INTERVALS 


ENGINE OIL CHANGE 
See Page 2-1. 


PARKING BRAKE CABLE 


Clean and relubricate at time rear brake drums are 
removed for major brake service. Use light grease. 


BRAKE PEDAL PIVOTS 


Lubricate with engine oil at pivot points as required. 


SPEEDOMETER CABLE 


If noise or needle flicker occurs, lubricate. Use 
speedometer cable grease. 


FRONT WHEEL BEARINGS 


Lubricate with special high temperature wheel 
bearing grease when wheels are off for other service. 
Use only enough lubricant to thoroughly coat rollers. 
Do not fill the wheel hub cavity. 


DOOR LOCKS AND STRIKERS 


Use a stick-type lubricant as required. 


DOOR HINGE HOLD OPENS 


Use light grease on friction surfaces as required. 


BODY DOOR HINGE PINS 


Lubricate with engine oil as required. 


STATION WAGON TAIL GATE HINGE AND LINKAGE 


Lubricate with engine oil as required. 


STATION WAGON FOLDING SEAT 


Lubricate sparingly with engine oil on pivots as re- 
quired. 


FUEL FILLER DOOR HINGE 


Lubricate with engine oil on the hinge pin and 
spring anchor points as required. 


BATTERY 


Add distilled water every 30 days. During high tem- 
peratures and/or extended trip operation check water 
level more often, Fill to bottom of vent well. 
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HOOD LATCH ASSEMBLY 


Lubricate with engine oil on pivots and spring an- 
chor points as required. 


HOOD HINGE 


Use engine oil on hinge pins and‘spring anchor 
points as required. 


AIR CONDITIONING 


Operate air conditioning system for a minimum of 


ITEMS NOT NORMALLY 


STARTING MOTOR 


No lubrication required except on overhaul. When 
overhauling starting motor add a few drops of engine 
oil to the bronze bushings in both end frames. 


ALTERNATOR 


The alternator is designed and constructed to 
give long periods of trouble-free service with a limited 
amount of maintenance. The rotor is mounted on a 
ball bearing and a roller bearing. Both bearings have 
a grease supply which eliminates the need for periodic 
lubrication. The alternator brushes are extra long 


five minutes every month even in winter. This will 
supply oil to the compressor shaft seal. 
AIR CONDITIONING CONDENSER CORE 

Clean off leaves, bugs, etc., and flush outside of 
condenser and radiator core yearly each ‘spring. 
FAN AND ACCESSORY DRIVE BELTS 


Adjust at pre-delivery inspection and et the end of 
the first 6,000 miles. Thereafter, adjust as required to 
prevent belt slippage. 


REQUIRING SERVICE 


and under normal operating conditions will provide 
extended service. 


CONVERTIBLE COUPE HYDROELECTRIC 
PUMP MOTOR 
The hydroelectric pump motor does not require 
service unless malfunction develops. 
CLUTCH RELEASE BEARING 


The clutch release bearing requires no _ periodic 
lubrication. It is a ball bearing, lubricated and sealed 
with enough lubricant for life. 
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SUSPENSION 
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DESCRIPTION 


The suspension system employs coil springs front 
and rear. Ball joints are used on the steering knuckle 
at outer ends of upper and lower control arms in front. 


The rear suspension consists of a basic four-link 
suspension, made up of two lower control arms, one 
on each side, and two upper control arms which are 
held by pivot bolts at rear axle and frame cross 
member. 


FRONT SUSPENSION 


The ball joints, located at the outer ends of the 
upper and lower controls arms (Fig. 3-1), serve as 
pivot points for both the vertical movement of the 
wheel and rotation of the steering knuckle. Construc- 
tion of the upper and lower ball joints is similar ex- 
cept that load is maintained on the upper joints by 
an integral pressure ring while the lower joints are 
under load due to weight of car on the springs which 
are supported by the lower control arms (Fig. 3-1). 


The spherical joints take thrust from any angle. 
Lubrication fittings are provided at ball joints, and 
rubber seals, enclosing the lower half of ball studs, 
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serve aS grease retainers (Fig. 3-2). The steering 
knuckles and spindles are of integral design and the 
brake cylinders are rigidly attached to the knuckles 
with the backing plate serving principally as a support 
for brake shoes and as a protective cover (Fig. 3-3). 


COIL SPRING 


BALL JOINT 


Fig. 3-1 Front Suspension Ball Joints 
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oh Rubber bushings at the inner ends of the upper con- 
LUBRICATION . trol arms pivot on shafts attached to the car frame. 
FITTING | Caster and camber adjustments are made with shims 
at this point (Fig. 3-4). 


The inner ends of the lower control arms are rub- 
ber mounted to the two front cross members of 
RUBBER frame thus avoiding metal to metal contact. The front 
BUMPER bushings of these control arms are oval while the rear 
bushings are round. 


The upper ends of the front coil springs seat in 
RUBBER | the frame side members; the lower ends of these 
SEAL } | | springs rest on the lower control arms (Fig. 3-1). 


A direct acting shock absorber of sealed construc- 
tion is carried inside each front coil spring. The 
upper stud of the shock absorber is fastened to a 
bracket on the frame by a nut. The lower end of 
shock absorber is attached to the lower control arm 
with two bolts, plain washers and lock washers. Noise 
insulation is provided by rubber bushings which fit 
over the shock absorber upper studs to prevent metal 
to metal contact between each stud and metal 
bracket. 


A stabilizer shaft, mounted in rubber to the frame 
forward of front springs and connected to the lower 
control arms by links at each end, provides roll 
stability (Fig. 3-5). 

Rubber bumpers attached to the frarme below the 
upper control arm cushion downward movement of 
the suspension system, and bumpers attached to the 
front lower control arms cushion the upward move- 
ment. 


REAR SUSPENSION 


LOWER CONTROL ARM ; =. The two rear axle upper control arms and two 
lower control arms (Fig. 3-6) form the basic links 
Fig 3-3 Attachment of Front Suspension to Wheel of rear suspension. The functions of the lower control 


arms are to carry the load of car at rear, maintain, 


LOWER 
STABILIZER CONTROL STABILIZER 
SHAFT LINK ARM SHAFT BRACKET 


Fig. 3-4 Shimming of Upper Control Arm Fig. 3-5 Stabilizer Shaft Assembly 


e& 
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Fig. 3-6 Upper and Lower Rear Control Arms 


the axle in line relative to frame, and oppose torque 
reaction of the rear axle. The main function of the 
upper control arms is to control rear axle “windup.” 


Rubber bushings are used at all connecting pivot 
points of the two upper and two lower control arms. 


The upper ends of rear springs are retained in 
seats welded to the frame while the lower ends are 
attached to braces welded to the rear axle (Fig. 3-7). 


Direct acting sealed shock absorbers are mounted 
with upper ends inclined toward center of car. Rubber 
bumpers, attached to the frame above the rear axle, 
cushion extreme downward movement of the frame 
and body. Safari models incorporate a stabilizer shaft 
in the rear suspension. Other body styles have sta- 
bilizer shafts on the front only. 


SPRING 
RETAINER 
SEAT 


SPRING 


SPRING 
LOWER 
BRACE 


Fig. 3-7 Position of Rear Coil Spring 


PERIODIC SERVICE 


Periodic service of the suspension system consists 
of regular lubrication as outlined in the GENERAL 
LUBRICATION section. 


Lubrication fittings are provided at the front sus- 
pension ball joints and inner ends of the upper con- 
trol arms. Shock absorbers do not require lubrication 
and, in case of leaks or malfunction, they should be 
replaced. 


ADJUSTMENTS AND CHECKS ON CAR 


The following adjustments and checks are made 
with the suspension parts on the car: 


CHECK AND ADJUST FRONT WHEEL BEARINGS 


NOTE: Tapered roller bearings have a slightly loose 
feel when properly adjusted. This differs from ball 
bearings which may be pre-loaded without adverse 
effect. Tapered roller bearings can be damaged by the 
steady thrust on roller ends which comes from pre- 
loading. 


To Check: 


1. Place lift or car jack under lower frame front 
cross-member and raise wheel off floor. This will main- 
tain load on the ball joints. 


2. Spin wheel to check for unusual noise. 


3. Grip tire at top and bottom and rock. If move- 
ment of tire at outer edge exceeds ™%”, the wheel 
bearing may be excessively loose. If bearings are noisy 
or looseness is excessive, they should be cleaned and 
inspected prior to adjustment. 


TORQUE WRENCH METHOD (Preferred) 
1. Remove dust cap. 


2. Check for slip fit of bearing cones on spindles. 
Bores of bearing cones should have a light coat of 
wheel lubricant to allow cones to creep on spindle. 


3. If nut turns hard on spindle, check for and re- 
move any burrs from spindle threads and cotter pin 
holes or key slot in nut. 


4. With tire off ground, adjust bearing as follows: 


a. While rotating tire, tighten nut with torque 
wrench to approximately 10-12 lb. ft. to insure all 
parts are properly seated. 


b. Back off nut one flat (1/6) of a turn. If locking 
holes line up, insert cotter pin. If holes do not line 
up, continue to back off the adjusting nut to the 
nearest locking hole. Final adjustment should be 
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one flat to 114 flats backed off from the initial 
tightened position. This should result in the desired 
limits of .001”-.010” end play. Nut should be finger 
loose. 


c. Clinch cotter pin and cut off extra length to 
ensure ends will not interfere with static collector 
or dust cap. 


5. Install dust cap and lower tire to ground. 


HAND FEEL METHOD (Optional) 
1. Remove dust cap. 


2. Check for slip fit of bearing cones on spindles. 
Bores of bearing cones should have a light coat of 
wheel bearing lubricant to allow cones to creep. 


3. If nut turns hard on spindle, check for and 
remove any burrs from spindle threads and cotter pin 
holes or key slots in nut. 


4. With tire off ground, adjust as follows: 

a. Tighten nut with 8” or 10” wrench using enough 
arm length leverage to ensure parts are properly 
seated while spinning wheel. 


b. Back off nut finger loose then tighten finger 
tight. 


c. If hole in spindle lines up with slot in nut, in- 
stall cotter pin. If not, back off to next slot and 
install cotter pin. 


d. Clinch cotter pin and cut off extra length to 
ensure ends will not interfere with static collector 
or dust cap. 


5. Install dust cap and lower tire to ground. 


CHECK LATERAL WHEEL AND TIRE RUN OUT 


Lateral run out of each front wheel and tire may be 
checked by placing a dial indicator against either of 
the tire buff ribs. Make the check on the inside buff 
rib if the outside is worn or distorted due to hard 
curbing. 


The maximum allowable lateral run out of each 
front wheel and tire is %”. The following corrective 
steps are taken if this is not obtainable. 


1. Rotate tire on wheel. 
2. Make wheel and tire run out check. 


3. Make wheel run out check if lateral wheel and 
tire run out exceeds 4%” after tire rotation. 


4. Excessive run out is in wheel if run out obtained 
in step 3 is greater than 1%”, and in tire if run out 
obtained in step 3 is less than 1%”. 


Fig. 3-8 Cross Section of Front Wheel Assembly 


Certain types of front end alignment equipment re- 
quire that the point of greatest lateral wheel and tire 
run out be located on the tire for checking front end 
alignment factors. Tires can be marked in the manner 
shown in Fig. 3-9 when minimum wheel and tire run © 
out has been obtained. Hold a piece of chalk near wheel 
rim or tire sidewall while spinning wheel. Chalk can 
be moved inward to mark rim or tire at point of 
greatest run out. 


CHECK WHEEL AND TIRE BALANCE 


During tire break-in or after tires have been re- 
paired they may lose their original static balance— 
equal distribution of weight of a wheel and tire about 
its axis of rotation—resulting in pounding action or 
“tramp”. 


CHALK MARK IN THIS POSITION 
WHEN CHECKING CASTER, CAMBER. 


CHALK MARK IN THIS 
POSITION WHEN CHECKING 
TOE-IN AND TOE OUT ON TURNS 


LOCATION OF POINT OF GREATEST LATERAL RUN-OUT ON 
FRONT WHEELS WHEN CHECKING ALIGNMENT FACTORS 


Fig. 3-9 Wheel Position for Checking Alignment 
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Correct static unbalance with special equipment if 
available; otherwise, use following method: 


1. Clamp clean steering knuckle in bench vise. 


2. Remove wheel, hub and tire assembly from car 
and mount on knuckle. 


3. Adjust bearings so that wheel will rotate with 
minimum friction. 


4. Check tire for correct pressure and remove 
stones from tread grooves. 


5. Start wheel several times allowing it to stop by 
itself. If stop position is always the same, wheel 
assembly is not in static balance. 


6. Mark low (heavy) and high (light) points. 


7. Install weight on rim inner felloe at light point 
to compensate for unbalance. 


8. If only slight unbalance exists, install weights 
at opposite sides of rim inner felloe 90° from light 
point. Then move these weights toward light point 
until wheel is in balance. 


9. Repack bearing and install wheel assembly. Ad- 
just wheel bearing. 


CHECK SPHERICAL BALL JOINTS 


1. Check and lubricate all ball joints. Insure that 
lubricant used meets current Pontiac extended interval 
specifications. 


2. Raise car at the lower control arm, supporting 
outside of the spring seat, so that the upper control 
arm is not touching rebound rubber bumper and 
front wheels are free from contact with lift or floor. 


3. Remove dust cap, wheel bearing nut cotter pin, 
and temporarily tighten nut just enough to remove 
all end play from wheel bearings. 


CAUTION: It is imperative that the wheel bearing 
nut be loosened and the wheel bearing readjusted 
according to the procedure outlined under ‘Check 
and Adjust Front Wheel Bearing,”’ after the ball joint 
check is completed. | 


4. Check movement of each front wheel by mov- 
ing top and bottom of tire in and out, using sufficient 
hand load to take up any clearance, but not in excess 
to deform tire or suspension parts. An excess of %4” 
travel (measured at the periphery of the tire) indi- 
cates a worn or loose wheel bearing, worn ball joints, 
looseness at the upper or lower control arm shafts, 
or a combination of all these. When moving tire, as 
mentioned above, observe each ball joint and each 


bushing on upper arm shaft to check each part inde- 
pendently for looseness. 


5. If above check indicates looseness, check wheel 
bearings using torque wrench or hand feel method. 
Replace bearings if worn excessively. 


6. If excessive looseness still exists at periphery 
of tire, make sure front end is properly lubricated and 
that no excessive play exists in the upper control arm 
inner shaft. If excessive wear and/or looseness (.020” 
maximum) exists between the threads of the shaft 
and the bushing assembly, correct by following proce- 
dures outlined on pages 3-8 through 3-10. 


7. If wheel bearings or upper arm shafts were not 
the cause of looseness, use J-6627 ball stud remover 
to remove the upper ball stud, and disconnect the 
upper arm from steering knuckle. 


8. Make sure that the upper ball joint is properly 
lubricated, then install a nut (snug against the upper 
ball joint) and rotate the ball stud in its socket with 
a torque wrench. If the torque required is less than 
1, lb. ft. or more than 6 lb. ft. the ball joint should 
be replaced. 


9. Install upper ball stud in knuckle and tighten 
stud nut to 55-70 lb. ft. torque. 


10. If excessive looseness still exists at periphery 
of tire, then use J-6627 ball stud remover to discon- 
nect lower ball stud from steering knuckle. 


NOTE: It is permissible to support the suspension 
assembly anywhere on the lower arm. 


11. Install nut on lower ball stud and check for 
excessive wear or looseness by measuring the ball 
joint end play. 


a. When the ball joint is new, it is permissible 
to have a maximum of .035” end play. 


b. When checking a used or worn ball joint, it is 
permissible to have a maximum of .060” end play. 


12. Replace lower ball joint in control arm, if 
necessary. 


13. Install lower ball stud in knuckle and tighten 
stud nut to 55-70 lb. ft. torque. 


Whenever performing a front wheel alignment or 
inspection, it is necessary that the front end be 
properly lubricated, and that there is no excessive 
play in the upper control arm shafts, wheel bearings, 
or ball joints. Before checking front wheel alignment, 
check front suspension spherical ball joints as de- 
cribed above. 
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LOWER 
CONTROL 
ARM 


Fig. 3-10 Spacer Inserted to Set Front Suspension 


FRONT SUSPENSION ALIGNMENT 


It is necessary that the front end be properly 
lubricated and that there is no excessive play in wheel 
bearings and ball joints before performing wheel align- 
ment or inspection. 


NEW CAR CURB HEIGHT 


The tendency to remain upward and downward will 
be more noticeable on new cars because the suspension 
parts have not yet become burnished and completely 
free. For this reason, alignment on new cars should 
not be done unless the curb height is set to correspond 
with heights as shown in Fig. 3-10, Front Suspension, 
and Fig. 3-11, Rear Suspension. Blocks, or spacers 
made of rod or tubing, will be useful in positioning 
parts. 


1. At front, measure height from top of lower control 
arm to underside of frame at a point directly behind 
center line of spring (See SPECIFICATIONS and 
Fig. 3-10). 


2. At rear, measure height from top of axle housing 
to top of spring seat at a point approximately 114” 
outward from rpbber;bumper on frame. (See SPECI- 
FICATIONS and Fig. 3-11). 


SUBSEQUENT SERVICE SETTINGS 


The suspension parts must be at normal curb load 
position before alignment. Curb load is defined as car 
with full tank of gasoline and unoccupied. 


To determine whether car is at normal curb load, 
compare height measurement on the car in question 
with others of the same body style and having com- 
parable equipment. Measure heights as described under 
new car alignment above. The front and rear of car 
should be jounced up and down, decreasing the amount 
of movement until the suspension parts are equalized, 
before any measurements are made. 


Fig. 3-11 Spacer Inserted to Set Rear Suspension 


WHEEL ALIGNMENT—DEFINITIONS 


TOE-IN 


Toe-in is the drawing together of the front wheels 
so that they are closer at the front ‘““B” than at the 
back ‘“‘A” as shown in Fig. 3-12. 


CASTER AND CAMBER 


Forward tilt of the front ball joints relative to the 
true vertical is negative caster; backward tilt is posi- 
tive caster (Fig. 3-13). Camber is the outward tilt of 
front wheels at top (Fig. 3-14). 


TOE-OUT ON TURNS 


Toe-out on turns is the relationship between front 
wheels on turns (Fig. 3-15). Since the front wheels 
must turn on different radius circles, the steering 
arms are inclined inward at the back to provide the 
correct turning angles in degrees. 


FRONT OF CAR 


Fig. 3-12 Toe-In 
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NEGATIVE CASTER aiwae | POSITIVE CASTER 
ANGLE | r ~ ANGLE 


Fig. 3-13 Caster Angle 


INSPECTION BEFORE CHECKING 
FRONT WHEEL ALIGNMENT 


Before any checking or corrective work is started 
on wheel alignment elements, including toe-in, caster, 
camber, steering axis inclination, and toe-out on 
turns, the following items which will affect steering 
should be considered: 


CAMBER ANGLE 


VERTICAL 


C/L OF TIRE 


Fig. 3-14 Camber Angle 


Fig. 3-15 Toe-Out on Turns 


1. Check tire inflation and bring to recommended 
pressure. 


2. Check front wheel bearing adjustment and cor- 
rect if necessary. 


3. Check wheel and tire run-out. 


4. Check wheel and tire for excessive unbalance 
which would affect steering. 


5. Check spherical ball joints. 


6. Check steering linkage for looseness. Replace 
or tighten parts. 


7. Check shock absorbers for leaks or lack of con- 
trol. 


8. Check for extraordinary load in car. Remove 
load or compensate by setting height. (Samples, tools, 
etc., carried regularly should not be considered 
extraordinary load.) 


9. Check car height. 


CHECK AND SET TOE-IN 


Check and set toe-in (see SPECIFICATIONS) 
with a trammel or with other reputable front end 
aligning equipment, measuring from sidewall of tire 
or wheel felloes using methods given below. 


MEASURING BY TRAMMEL 


1. After moving car forward on level floor, chalk 
tread on both front tires at point 9” above floor. 


2. With trammel set at center to center distance 
of front tires, make mark with chalk on each front 
tire exactly trammel width apart. 
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3. Push car forward (never backward) until chalk 
with trammel marks is 9” above floor at rear of 
wheels. 


4. Measure difference from trammel marks made 
when chalk was in front of wheel; if trammel marks 
are now greater than when marked at front, wheels 
toe-in by this amount (see SPECIFICATIONS). 


EQUIPMENT MEASURING FROM SIDEWALL 
OR WHEEL FELLOES 


When using this type of equipment, wheel run-out 
will have a very direct bearing on the readings. Since 
the allowable run-out is 4%” the readings could pos- 
sibly be off as far as 4” on each wheel if the effect of 
run-out is not cancelled. By taking the average of 
three readings with the wheel rotated 120° for each 
reading, the error due to wheel run-out can be can- 
celled. This should be done as follows: 


1. After moving the car forward on level floor, take 
first reading. 


2. Mark sidewall of both tires with the number 
“1” at rear of tire where instrument bears. 


3. At 120° intervals (i.e. 144 and 24 distance around 
the tire) mark the numbers ‘2” and “3” on both tires. 


4. Jack up and turn wheels until the number “2” 
is in the position which number “1” occupied when 
the first reading was taken. 


5. Push car back one foot and bring forward to 
position and take second reading. This reading will 
then be taken with the instrument bearing 120° 
around the wheel from where the first reading was 
taken. 


6. Use the same procedure for taking the third 
reading. 


7. Average the three readings to find the actual 
toe-in. 


SET TOE-IN 


1. Remove horn button and set gear on high point 
of worm by turning steering wheel until mark on 
shaft is exactly at top. This mark locates the high 
point, or middle of gear travel. 


2. Loosen tie rod end clamp bolts and turn tie rod 
tubes an equal amount until toe-in is 0-%”. Turn 
right tie rod in direction of rotation of wheels, when 
car moves forward, to increase toe-in; turn left tie 
rod in opposite direction to increase toe-in. 


Caster and Camber Shim Location 


3. Make sure front wheels are straight ahead by 
measuring from a reference point at sarne place on 
each side of frame center to front of wheel rims. If 
measurements are not equal, turn both tie rod tubes 
in same direction (so as not to change toe-in) until 
measurements become equal. Re-check toe-in since 
toe-in measurement is accurate only with wheels in 
straight-ahead position. 


4. Tighten tie rod adjuster sleeve bolts to 14-20 lb. 
ft. torque, making sure bolts are to lower rear side 
of tie rod and at a 45° angle to horizontal, head of 
bolts down. 


ADJUST CASTER AND CAMBER 


Caster and camber are adjusted to specifications 
by placing shims between the upper pivot shafts and 
the frame (Fig. 3-16). Both adjustments can be made 
at the same time. In order to remove or install shims, 
raise car to remove weight from front wheel then 
loosen the control arm shaft to frame bolts. Addition 
to camber angle moves top of wheel out--subtraction 
in. 

1. To decrease positive caster add shims to front 
bolt. 


2. To increase positive caster remove shims from 
front bolt. 


3. To increase camber remove shims from both 
front and rear bolts. 


4. To decrease camber add shims to both front and 
rear bolts. 


NOTE: By adding or subtracting an equal amount 
of shims from front and rear bolts carnber will be 
changed without affecting caster. 
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Refer to the shim chart (Fig. 3-17) to determine 
the amount of shim necessary to correct the adjust- 
ment. After the correct number of shims have been 
installed, torque the pivot shaft mounting bolts to 
70-90 lb. ft. 


CHECK TOE-OUT ON TURNS 


Check toe-out after any necessary corrections to 
camber, caster, and toe-in have been made. 


1. Check with any reputable front end aligning 
equipment using full floating turn tables. With front 
wheels resting on turn tables, turn wheels to left until 
left wheel has been turned 20° from straight ahead. 
The right wheel should then be turned 18° to 19°. 


2. Turn wheels to right until right wheel has been 
turned 20° from straight ahead. Left wheel should 
now be turned 18° to 19°. 


3. Incorrect toe-out on turns may be caused by 
other incorrect front end adjustments, but generally 
indicates bent steering arms which must be replaced. 


Replacement of one or both steering arms should 
be followed by a complete front end check. 


MINOR REPAIRS 


FRONT SHOCK ABSORBER—REMOVE AND REPLACE 


1. Raise car on hoist, or jack up front end so 
weight of car is fully off front wheels. 


2. Remove nut, retainer and grommet which at- 
tach upper end of shock absorber to frame bracket. 


NOTE: Shock absorber piston rod must not turn 
while loosening nuts. If necessary, use pliers or 
wrench to hold top of shock absorber stud mount- 
ing while removing nuts. 


3. Remove two lower bolts and washers retaining 
shock absorber and remove shock absorber through 
lower control arm. 


4. Install new shock absorber by reversing the 
above procedure. Make sure all grommets and re- 
tainers are correctly installed. 


NOTE: Upper stud nuts must be pre-tightened 
until they bottom at end of steel threads. 


5. Tighten upper stud nuts 60-120 1b. ft. torque 
and lower bolts 15-25 Ib. ft. torque. 
FRONT SPRING—REMOVE AND REPLACE 


1. Raise front end of car with jack placed under 
frame front cross member. 


ONE SHIM CHANGE 
AT BOTH BOLTS 
WILL CHANGE 


ONE SHIM CHANGE 
FRONT BOLT ONLY 
WILL CHANGE 


ONE SHIM CHANGE 
REAR BOLT ONLY 
WILL CHANGE 
CAMBER | CASTER 


CAMBER CAMBER | CASTER 


.030” 10° %° 
060” 21’ APPROX. 4° 
164” 56’ APPROX. 1° 


Fig. 3-17 Caster and Camber Shim Chart 


2. Remove wheel. 
3. Remove shock absorbe. 


4. Disconnect lower end of stabilizer link from 
control arm. 


5. Disconnect steering linkage from knuckle. 
6. Install spring compressor J-7592-01 (Fig. 3-18). 


a. Locate one compressor plate in one of upper 
coils of spring so that ramp faces down against 
coil. 


b. Locate other plate in one of lower coils with 
ramp facing up. 


NOTE: Plates must be parallel and radially aligned. 
Also, center of hole in plates must be aligned with 
center line of spring (Fig. 3-18). 


c. Place retainer J-7592-6, cup side up, over 
thread end of rod J-7592-5 followed by bearing; 
then start long nut J-7592-3 on rod. 


d. Insert rod, hex end first, up through both 
plates. 


e. Slide retainer J-7592-4, cup side down, over 
hex end of rod and secure with C-clip. Clip must 
seat down in retainer. 


7. While holding upper end of rod, turn nut at 
lower end to compress spring. 


8. Disconnect inner ends of lower control arm 
from frame front cross member by removing nuts 
and withdrawing two special %_” dia. pivot bolts. 


J-7592-01 


COMPRESSOR PLATES 


Fig. 3-18 Compressor J-7592 Inserted in Front 
Coil Spring 
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Fig. 3-19 Pressing Lower Ball Stud from 
Steering Knuckle 


9. Swing inner end of arm down; coil spring will 
drop from its seat in frame side member at same 
time. 


NOTE: Spring can also be removed by pressing 
lower control arm ball stud from steering knuckle 
with tool J-6627 (Fig. 3-19) and swinging outer 
end of arm down. 

10. If spring is to be replaced, assemble compres- 
sor J-7592 on new spring (Fig. 3-18). 

11. Install spring on car by following removal 
procedure in reverse order. 

12. Tighten bolts which attach inner ends of con- 
trol arm to frame front cross members to 70-90 
lb. ft. torque. Tighten shock absorber lower bolts to 
15-25 lb. ft. torque and upper nut to 60-120 Ib. in. 
torque. 

Tighten stabilizer link nut to 60-120 Ib. in. torque. 


Tighten steering arm to knuckle nut to 50-70 Ib. 
ft. torque. 


FRONT UPPER CONTROL ARM AND SHAFT— 
REMOVE AND REPLACE 

1. Place jack under lower control arm, raise wheel 
off floor and remove wheel. 


2. Remove ball stud from steering knuckle, using 
tool J-6627 (Fig. 3-19). 


3. Remove two bolts and self locking nuts holding 
control arm shaft to frame and remove arm and shaft 
assembly. 


Fig. 3-20 Remove Bushings 


4. Remove nuts and retainers from pivot shaft ends. 


5. Remove shaft from control arm by removing 
bushings with J-8917 support and arbor as shown in 
Fig. 3-20. 

6. Install shaft in new control arm as follows: 

a. Place tool J-7167 in position (Fig. 3-22) and 


expand until distance between outer faces of arm is 
8-31/32” (Fig. 3-21). 


b. Position pivot shaft in control arm. 
c. Insert bushings on ends of shaft. 


d. Press bushings on control arm with arbor using 
large sockets for installers as shown in Fig. 3-22. 


e. Install retainers and nuts on ends of shaft, 
tighten nuts finger tight. 


f. Line up pivot shaft by rotating shaft in bushing 
so that frame mounting holes in shaft line up as 
shown in Fig. 3-21. 


g. Tighten nuts to 70-90 Ib. ft. torque. 


7. Position upper control arm and shaft on frame 
crossmember and install two bolts and self locking 
nuts. Tighten nuts to 75-90 lb. ft. torque. 


8. Connect upper ball stud to steering knuckle tight- 
ening stud nut to 55-70 Ib. ft. torque. 


9. Lubricate ball stud (using extended interval 
lubricant specified by Pontiac), replace wheel, lower 
car and check front wheel alignment. 
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83442'+ 2" 


Fig. 3-21 Correct Installation of Upper Control 


Arm Shaft 


FRONT LOWER CONTROL ARM— 
REMOVE AND REPLACE 


1. Perform steps 1 through 7 under FRONT 
SPRING—REMOVE AND REPLACE. 


2. Press lower control arm ball stud from steering 
knuckle with tool J-6627 (Fig. 3-19). 


3. Swing steering knuckle out and lower control 
arm; coil spring will drop from its seat in frame side 
member at same time. 


4. Disconnect inner ends of lower control arm by 
removing nuts and withdrawing two special %,_” 
dia. bolts. 


Install Front Upper Control Arm Bushings 


Fig. 3-22 


Fig. 3-23. Removing Rear Bushing from Front 


Lower Control Arm 


5. Install front lower control arm by following 
removal procedure in reverse order. 


6. Tighten lower ball stud nut to 55-70 lb. ft. 
torque and control arm to frame bolts to 100-125 
Ib. ft. torque. 


NOTE: Lower control arm should be positioned 
at curb height to centrally locate before tightening 
control arm to frame bolts. 


FRONT LOWER CONTROL ARM REAR BUSHING— 
REMOVE AND REPLACE 


1. Remove control arm from car as outlined above. 


2. Rest arm on remover J-7022-1 as shown in Fig. 
3-23. Place spacer J-7022-7 around bushing. Then, 
with sleeve J-7022-3 between control arm and arbor, 
press bushing from arm. Remove other bushing from 
arm in same manner. 


(3-7022-3 


Fig. 3-24 Installing Rear Bushing in Front 


Lower Control Arm 
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Fig. 3-25 Removing Bushing from Control Arm 


3. Install new bushing in control arm using com- 
ponents of tool J-7022 in manner illustrated in Fig. 
3-24. 


4. Install control arm on car. 


FRONT LOWER CONTROL ARM FRONT BUSHING— 
REMOVE AND REPLACE 


1. Remove control arm from car as outlined above. 


2. Rest arm on remover J-9584-1 as shown in 
Fig. 3-25. Place spacer J-9584-3 around bushing, then 
with sleeve J-8481-2 between control arm and arbor, 
press bushing from arm. 


3. Install new bushing in control arm using the 
arrangement of tools as shown in Fig. 3-26. 


4. Install control arm on car. 


UPPER AND/OR LOWER BALL JOINT— 
REMOVE AND REPLACE 


1. With control arm removed, chisel or drill heads 


Fig. 3-26 Installing Bushing in Control Arm 


RUBBER 
BUSHING 


LOWER 
STABILIZER CONTROL STABILIZER 
SHAFT LINK ARM SHAFT BRACKET 


Fig. 3-27 Stabilizer Shaft Assembly 


of rivets retaining ball joint to control arm and drive 
out rivets. 


2. Remove ball joint assembly. 


3. Install new ball joint, retaining with special 
bolts, nuts and washers supplied with new joints. 


CAUTION: Use only special alloy bolts supplied 
with stud package for this operation. 


4. Torque nuts to 10-12 Ib. ft. 


FRONT STABILIZER SHAFT—REMOVE AND REPLACE 


1. Disconnect both links from stabilizer shaft by 
removing nut from bottom of link and rotating link 
up from lower control arm (Fig. 3-27). 


2. Disconnect inner ends of one front lower con- 
trol arm from frame cross members. 


3. Remove bolts holding two stabilizer shaft brack- 
ets to frame and remove shaft. 


4. Attach stabilizer shaft to frame by placing two 
brackets over rubber insulators on bar and installing 
mounting bolts to frame. Tighten bolts to 20-35 Ib. 
ft. torque. When properly installed the central por- 
tion of the shaft will be toward the front of car (Fig. 
3-28). 


5. Place rubber grommet above and below lower 
control arm bracket and above and below eye of 
shaft with link spacer in between and insert link. 


6. Install nut on each link, tightening to 60-120 
lb. in. torque. 


REAR SHOCK ABSORBER—REMOVE AND REPLACE 


1. Remove nuts, bolts and lock washers at upper end 
of shock absorber (Fig. 3-29). 


2. Remove self-locking nut from lower end and re- 
move shock absorber. 
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FRONT OF CAR 


CENTRAL 
PORTION OF 
STABILIZER 
SHAFT 


Fig. 3-28 Stabilizer Shaft Properly Positioned 


3. Clean and inspect rubber inserts. If inserts have 
shifted from their original position in either eye, dis- 
card old shock absorber and replace with new one. 


4. Install shock absorber by reversing above steps. 


5. Tighten lower self-locking nut 70-85 Ib. ft. 
torque and upper bolt 15-25 lb. ft. torque. 


REAR SPRING—REMOVE AND REPLACE 


1. Raise car with chain fall until rear wheels are 
approximately 8” off floor. 


2. Place safety stands under frame at both sides 
to support car. 


3. Remove wheel assembly. 


4. Remove brake tube bracket and line from cross 
member (Fig. 3-30). 


5. Remove self-locking nuts at lower end of right 
and left shock absorbers and disconnect shock ab- 
sorbers from axle housing brackets. 


6. Remove pivot bolt from rear end of lower con- 
trol arm. 


7. Raise car as necessary and carefully lower rear 
axle assembly to allow spring to expand. 


8. Remove upper spring retainer nut and remove 
bolt, lock washer, flat washer, rubber insulator and 
spring clamp with fabric insulator (Fig. 3-31). 


9. Remove nut, bolt, lock washer, flat washer and 


SPRING 
RETAINER 
SEAT 


SPRING 


sameness labiniqne nn rnnint rake OPINED NGA! 
sc: nannnennntiicanpancettnsssnnenine 3 


Fig. 3-29 Removal of Rear Shock Absorber 


spring clamp at bottom of spring. 


10. Remove spring, (it may be necessary to force 
the axle down slightly to assist in removing the 
spring). 


11. Place the upper spring clamp in each end of 
the new spring to determine at which end the clamp 
fits best. After selecting the best end for the upper 
clamp, scribe a mark on the spring and also on the 
spring clamp (Fig. 3-32). When the spring and upper 


Fig. 3-30 Brake Tube Bracket and Line 
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SPRING UPPER INSULATOR 


CLAMP BOLT INSULATOR PLAIN WASHER 


Fig. 3-31 Cross Section of Upper Rear Spring Assembly 


clamp are installed, alignment of the marks will in- 
sure proper mating of the parts and seating of the 
upper clamp on the spring. 


12. Position upper clamp on the spring, aligning 
markes on spring and clamp in the following manner: 


a. Thread lock washer, flat washer and rubber 
insulator onto bolt. 


b. Insert bolt through upper clamp, aligning 
marks on upper clamp and spring. 


c. Holding this assembly in position, place fab- 
ric upper insulator over end of bolt. 


Fig. 3-32 Scribing Mark on Spring and Clamp 


UPPER INSULATOR ALIGNMENT MARK 


CLAMP BOLT 
INSULATOR 


Fig. 3-33 Installing Rear Spring 


13. Install upper bolt and clamp as an assembly 
into position on the frame. Turn spring, maintaining 
alignment of scribe marks, to give maxiraum clear- 
ance between front of rear spring and frame (Fig. 
3-33). Install nut. 


14. Tighten rear spring upper clamp bolt to 45-55 
lb. ft. torque. 


15. Install lower clamp on spring and insert bolt, 
nut, lock washer and flat washer and tighten bolt 
45-55 lb. ft. torque. 


16. Raise rear axle assembly. 


17. Replace pivot bolt on rear end of lower control 


18. Attach both shock absorbers to axle housing 
brackets and tighten self-locking nuts 70-85 Ib. ft. 
torque. 

19. Attach brake tube bracket and line to cross 
member. 


20. Install wheel assembly. 


REAR UPPER CONTROL ARM— 
REMOVE AND REPLACE 


If both control arms are to be replaced, the axle 
may roll or slip sideways with both upper control 
arms removed making replacement difficult. Remove 
and replace one control arm at a time. 


1. Place car on hoist and raise rear end. 


2. Remove bolt at rear axle housing andi lift upper 
control arm to clear mounting bracket. 


3. Disconnect rear upper control arm at frame 
cross member and remove upper arm assembly. 


4. Clean and inspect rubber bushings (Fig. 3-33) 
and, if worn, replace. 
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LOWER 
CONTROL 


ARM 


UPPER 
CONTROL 


ARM : . RUBBER 
QB sHINGS 


Fig. 3-34 Rear Upper and Lower Control Arm Bushings 


5. Replace rear upper control arm by reversing 
above steps. 
6. Tighten pivot bolts to 100-125 Ib. ft. torque. 


REAR UPPER CONTROL ARM BUSHINGS— 
REMOVE AND REPLACE 


1. Remove control arm from car as outlined above. 


2. Rest arm on sleeve J-8481-2 as shown in Fig. 
3-35. 

3. Place spacer J-8481-5 around bushing and press 
out with remover J-8481-4. Remove other bushing 
from arm in same manner. 


4. Install new bushing using installer J-8481-1 as 
shown in Fig. 3-36. 


5. Install control arm on car. 


REAR LOWER CONTROL ARM— 
REMOVE AND REPLACE 


If both control arms are to be replaced, the axle 
may roll or slip sideways with both lower control 
arms removed making replacement difficult. Remove 
and replace one control arm at a time. 

1. Place car on hoist and raise rear end. 

2. Remove bolt at rear end of rear lower control 
arm (below axle housing). 

3. Remove bolt from front of rear lower control 
arm at frame and remove control arm assembly. 

4. Clean and inspect rubber bushings (Fig. 3-33) 
and, if worn, replace. 

5. Reverse above procedures for replacement of 
rear lower control arm. Tighten pivot bolts 100-125 
Ib. ft. torque. 


NOTE: Before tightening control arm pivot bolts, 
lower car to curb height. 


J-8481-4 


J-8481-5 


J-8481-1 


Fig. 3-35 Removing Rear Upper and Lower Control 
Arm Bushing 


REAR LOWER CONTROL ARM BUSHINGS— 
REMOVE AND REPLACE 


1. Remove control arm from car as outlined above. 


2. Press out bushing with remover J-8481-4 as shown 
in Fig. 3-35. Remove other bushing from arm in same 
manner. 


3. Install new bushing with installer J-8481-1 as 
shown in Fig. 3-36. 


4. Install control arm on Car. 


J-8481-1 


J-8481-5 


Fig. 3-36 Installing Rear Upper and Lower Control 
Arm Bushing 
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TROUBLE DIAGNOSIS AND TESTING 


HARD STEERING 


1. 
z 


CAUSE 
Low or uneven tire pressure. 


Steering gear or connections adjusted too tight. 


. Insufficient or incorrect lubricant used. 


. Excessive caster. 


5. Suspension arms bent or twisted. 


. Front spring sagged. 


. Frame bent or broken. 


8. Steering knuckle bent. 
9. Ball joint galled or too tight. 


EXCESSIVE PLAY OR LOOSENESS IN STEERING 


CAUSE 


. Steering gear or connections adjusted too loose or 


or worn. 


. Ball joints too loose. 


. Front wheel bearings incorrectly adjusted or 


worn. 


ERRATIC STEERING ON APPLICATION OF BRAKES 


NY A Oo Bp W HO 


CAUSE 


. Oil or brake fluid on brake lining. 

. Brakes incorrectly or unevenly adjusted. 
. Front springs weak. 

. Low or uneven tire pressure. 

. Incorrect or uneven caster. 

. Steering knuckle bent. 


. Front wheel bearings incorrectly adjusted. 


CAR PULLS TO ONE SIDE 


1. 
2. 


CAUSE 
Low or uneven tire pressure. 


Incorrect or uneven caster or camber. 


REMEDY 


. Inflate tires to recommended pressure, section 10. 


. Test steering system for bind with front wheels 


off floor. Adjust, as necessary, and lubricate. 


. Check lubricant in steering gear and lubricate 


steering system as required. 


. Check caster and adjust as necessary. 


. Check camber and caster. If arms are out of car, 


compare with new arms and replace if bent. 


. Check front end jounce height. Jounce height 


should be approximately the same at both wheels. 
Compare dimensions with those on car having 
about same mileage and equipment and believed 
to be standard. Replace front springs if sagged. 


7. Repair or replace frame as necessary. 


8. Install new knuckle. 


9. Replace ball joint. 


NY HO ww Bh WO WH 


REMEDY 


. Adjust or install new parts as necessary. 


. Install new ball joints. 


. Adjust or replace bearings as necessary. 


REMEDY 


. Replace lining and correct leak. 

. Adjust brakes. 

. Replace with new springs. 

. Inflate tires to recommended pressure. 
. Check and adjust caster as necessary. 

. Install new knuckle. 


. Adjust bearings as necessary. 


REMEDY 


. Inflate tires to recommended pressure. 


. Check caster and camber and correct: by adjust- 


ment or by replacing worn or faulty ‘parts. 


SUSPENSION 


CAR PULLS TO ONE SIDE (Cont.) 


10. 
11. 


12. 


wo OX Aw A Ww 


CAUSE 


. Wheel bearings adjusted too tight. 
. Front springs sagged. 


Toe-in incorrect. 


. Oil or brake fluid on brake lining. 


Brakes incorrectly or unevenly adjusted. 


. Steering knuckle bent. 


. Frame bent or broken. 


Shock absorbers inoperative. 


Rear wheels not tracking with front wheels. 


Rear axle shifted. 


SCUFFED TIRES 


N DH oO LH 


oOo © 


CAUSE 


. Tires improperly inflated. 
. Toe-in incorrect. 


. Excessive wheel or tire runout. 


. Ball joints too loose. 
. Uneven camber. 
. Incorrect toe-out on turns. 


. Arms bent or twisted. 


. Steering knuckle bent. 


Excessive speed on turns. 


CUPPED TIRES 


CAUSE 


. Toe-in incorrect. 


2. Tires improperly inflated. 


. Worn ball joints, or wheel bearings incorrectly 


adjusted or worn. 


. Uneven camber. 


5. Steering knuckle bent. 


. Excessive mileage without rotating tires. 


wow ony nm eR W 


10. 
11. 


Las 


NO MN 


OOo 


REMEDY 


. Adjust wheel bearings. 

. Check as outlined under HARD STEERING. 
. Adjust toe-in as required. 

. Replace linings and correct leak. 

. Adjust brakes. 

. Install new knuckle. 


. Check frame for proper alignment, and repair or 


replace frame as necessary. 
Check and replace shock absorbers if necessary. 


Check alignment of rear wheels with front wheels 
and correct as necessary. Check alignment of 
frame. 


Check entire rear suspension. 


REMEDY 


. Inflate tires to recommended pressure. 
. Adjust toe-in as required. 


. Check wheels and tires for wobble and proper 


mounting. 8 


. Install new ball joints. 
. Check camber and adjust as necessary. 
. Install new steering knuckle arms. 


. Check camber, ball joint inclination and caster. 


Replace arms with new ones if bent. 


. Install new knuckle. 


9. Caution driver. 


REMEDY 


. Adjust toe-in as required. 


2. Inflate tires to recommended pressure. 


. Adjust or replace parts as necessary. 


. Check camber and adjust as necessary. 


5. Install new knuckle. 


. Rotate tires every 4000 miles. 
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FRONT WHEEL SHIMMY 


13. 


CAUSE 


. Low or uneven tire pressure. 


. Wheels, tires or brake drums out of balance. 


(Near 70 mph) 


. Eccentric or bulged tires. 


. Excessive wheel or tire runout. 


. Shock absorbers inoperative. 

. Steering linkage incorrectly adjusted or worn. 

. Steering gear incorrectly adjusted. 

. Front wheel bearings incorrectly adjusted or worn. 
. Incorrect or uneven caster. 

. Ball joints too loose. 

. Toe-in incorrect. 


. Steering knuckle bent. 


Stabilizer shaft inoperative. 


FRONT WHEEL TRAMP 


2. 
3. 
4. 
5. 


CAUSE 


. Wheels, tires or brake drums out of balance. 


(Near 70 mph) 

Eccentric or bulged tires. 
Wheel or tire not concentric. 
Shock absorbers inoperative. 


Stabilizer shaft inoperative. 


CAR WANDERS 


CAUSE 


. Low or uneven tire pressure. 


. Steering gear or connections adjusted too loose or 


worn. 


. Steering gear or connections adjusted too tight. 


. Ball joints too loose. 
. Toe-in incorrect. 


. Incorrect or uneven caster or camber. 


. Steering knuckle bent. 
. Rear axle shifted. 


nan fh Wo bd 


REMEDY 


. Inflate tires to recommended pressure. 


. Balance wheels and tires. Also check {for out-of- 


balance brake drums. 


. Replace tires as necessary. 


. Check wheels and tires for wobble, radial runout, 


and proper mounting. 


. Check and replace shock absorbers if mecessary. 
. Adjust or install new parts as mecessary. 

. Adjust steering gear. 

. Adjust or replace bearings as necessary. 

. Check and adjust caster as necessary. 

. Install new ball joints. 

. Adjust toe-in as required. 

. Install new knuckles. 


. Inspect bushings and links and replace worn parts. 


REMEDY 


. Balance wheels and tires. Also check for out-of- 


balance brake drums. 


. Replace tires as necessary. 
. Replace wheel or tire. 
. Install new shock absorbers. 


. Inspect bushings and links and replace worn parts. 


REMEDY 


. Inflate tires to recommended pressure. 


. Adjust or install new parts as necessary. 


. Test steering system for bind with front wheels 


off floor. Adjust as necessary and lubricate. 


. Install new ball joints. 
. Adjust toe-in as required. 


. Check caster and camber and correct by adyjust- 


ment or by replacing worn or faulty parts. 


. Install new knuckle. 


. Check entire rear suspension. 
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CAR WANDERS (Cont.) 


CAUSE 


9. Stabilizer shaft inoperative. 
10. Ball joints too tight. 
11. Bind in upper or lower control arm shaft. 


12. Excessive backlash in steering gear. 


ROAD SHOCKS 


CAUSE 


1. High air pressure in tires. 


REMEDY 


9. Inspect bushings and links and replace worn parts. 
10. Install new ball joints. 
11. Free up or replace parts. 


12. Adjust steering gear. 


REMEDY 


1. Bleed tires to recommended pressure but not 
when warm. 


2. Steering gear or connections incorrectly adjusted. 2. Adjust steering gear and connections. 
3. Excessive caster. 3. Check caster and adjust as necessary. 
4. Shock absorbers inoperative. 4. Install new shock absorbers. 
5. Front springs sagged. 5. Check as outlined under HARD STEERING. 
6. Wrong type or size tires used. 6. Install new tires of correct type and size. 
7. Steering knuckle bent. 7. Install new knuckle. 
SPECIFICATIONS 
Caster angle ... 2.6... eee ee =114° 2" Front Shock Absorber 


Camber angle ........................ +I4Z° +14° 


NOTE: Give left wheel up to 4%° maximum more 


than right wheel to correct for road crown. 
OR GESIN syns gcse ad eee sech ts Mite Pain tacarecnse Lashed 0” to 1%” 
(with trammel 9” above floor) Set to 144”. 


Toe-out on turns ................... iiah Mapeaeaas 1° 
(difference in left to right in direction of toe-out at 
20° turning of inside wheel) 


Curb height (Fig. 3-10) 
Curb height (Fig. 3-11) 


Front—314” to 334” 
Rear—95%4” to 97/4” 


NOTE: Adjust for caster, camber and toe-in with 
car at curb height. Compensate for drift to right due 
to road camber by setting left camber angle %4° 
greater than right. See INSPECTIONS before check- 


ing or correcting wheel alignment. 


Collapsed (end of stud 


to mounting bracket) .......... Approx. 11114,” 
Extended length (end of stud 

to mounting bracket) .......... Approx. 177% 6” 
TRAVEL 3c, fue teca de okay pean OS Approx. 534” 


Rear Shock Absorber (exc. sta. wagon) 


Collapsed length (center 


OPEV ES) aS adie dar eth anes Approx. 13346” 
Extended length (center 

Ol EVES) 3 fawk intl ead kg ys .. Approx. 211546” 

TEA ica csh dorts na tee daktwit woe wee ead Oe Approx. 834” 


Rear Shock Absorber (sta. wagon) 
Collapsed length (center 


OF EVES io habs use he bods chen tbh hier Se Approx. 1234.4” 
Extended length (center 

of eyes) .............. 000000: Approx. 191544” 
PR CAVED ork er Ph ied oe mee, Ree Approx. 734” 
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TORQUE SPECIFICATIONS 


Torque in lb. ft. unless otherwise specified. 


APPLICATION _ TORQUE 


Front Suspension 


Nut—Upper Control Arm Pivot Shaft .........000.000000 000000000 ee 79-90 

Bolt and Nut—Upper Control Arm Shaft to Upper Control Arm Frame Bracket ............... 75-90 

Bolt and Nut—Lower Control Arm Assy. .........0 0.000 0 ee 100-125 
Nut—Lower Control Arm Frame Bumper to Arm .................0...0.0000 0000 cee eee 60-120 Ib. in. 
Nut—Steering Knuckle to Ball Stud Assembly ................ 0.0.00... 00 eee 55-70 


Front Wheels, Hubs and Bearings 
Nut—Wheel to Hub—R.H. and L.H..................... eT eee eee ee ee ee ew eee: 79-85 


Front Shock Absorbers 
Nut—Shock Absorber to Frame ............... 0.00. bebe eens 69-120 
Bolt—Shock Absorber to Lower Arm ...........00 0... ce eee eens 15-25 
Front Stabilizer 
Bolt and Nut—Stabilizer Bracket to Frame ......... 1... ec eens 20-35 
Nuit Stabilizer ike 5.6 cai ctiaasitw he io1k owe ela AEH GP ah SANG Died So RE Eh he BE Be as 69-120 Ib. in. 


Rear Spring Installation Parts 


Bolt and Nut—Axle Upper Control Arm Assy. to Axle Hsg. ................... 0.00. 000.020.05. 100-125 
Bolt and Nut—Axle Lower Control Arm Assy. to Axle Hsg. ...............0...0 000 eee ee. 100-125 
Bolt and Nut—Axle Lower Control Arm Assy. to Frame .............0.0.0.00.00000 000 c eee eee 100-125 
Bolt and Nut—Axle Upper Control Arm Assy. to Frame ................. 0.000020 100-125 
Screw—Axle Bumper to Frame ...........0 00.0 ee eee ee keene eee eens 10-20 
Bolt and Nut—Spring Lower Clamp ........ 0.0.0 oo eee 45-55 
Bolt and Nut—Spring Upper Clamp .............. 00.0 eee 45-55 


Rear Shock Absorbers 


Nut=U poer Shock Absorber 5.050 deta Pa eee bd Se ES A ee OR oe ee 15-25 
Bolt and Nut—Shock Absorber to Frame .............0 00.00.0000 ce ees 70-85 
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SPECIAL TOOLS 


J-7592-4 


SC J-7022-2 
J-8481-4 


J-7592-6 


J-7592-5 Sake Ci 
: J-7022-1 


J-8481-5 


tee J-9584-1 ™ 
J-7592-3 J-9584-4 J-9584-3 


J-8481-1 J-7592-01 J-7022-01 


Fig. 3-36 Suspension Special Tools 


J-6627 Ball Stud Remover J-8481 Control Arm Bushing Service Set 


J-7022-01 Control Arm Bushing Remover J-8481-1 Installer 


and Replacer 


. J-8481-2 Sleeve 
J-7022-1 Remover 


J-8481-4 Remover 
J-7022-2 Installer 


J-8481-5 S 
J-7022-3 Sleeve pacer 


J-7022-7 Spacer J-9584 Front Lower Control Arm Front Bushing— 


Remover and Replacer 
J-7167 Front Upper Control Arm Spreader 


J-9584-1 Remover 
J-7592-01 Front Spring Compressor 


J-9584-3 Spacer 
J-7592-3 Hex Nut 
J-7592-4,6 Retainer J-9584-4 Installer 
J-7592-5 Rod J-8917 Support 


J-8849 Front Wheel Outer Bearing Race Installer J-8914 Front Wheel Inner Bearing Race Installer 
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WHEELS AND TIRES 


CONTENTS OF THIS PAGE 


SUBJECT PAGE 
General Description: << 6: %3 cic ia oe oe ees 3A-1 
Periodic Service ................ 0.0.0. .0000.. 3A-1 
WHNOFREDAITS 4.52 hoc cared ive Sarees ares 3A-3 
Tire Inspection and Wear Patterns ............ 3A-4 
Effects of High Speed Driving on Tires........ 3A-6 
Trouble Diagnosis and Testing ............... 3A-8 
Specifications ............... 00.00.0000 00000 3A-9 


GENERAL DESCRIPTION 


All models use drop center rim steel wheels secured 
by left hand thread nuts on the left side of the car 
and right hand thread nuts on the right side. The rim 
width is 6” measured between the inside surfaces of 
the wheel bead. The diameter of the wheel is 14” 
except on the heavy duty chassis and police cars 
which have a rim width of 6” and a wheel diameter 
of 15”. 


Low pressure 8.00 x 14, 4 ply rating tires are stand- 
ard equipment on all models except the Safari, police, 
heavy duty chassis, and air conditioned cars. 8.50 x 
14, 4 ply rating tires are standard on all air-conditioned 
and Safari models. The 7.60 x 15, 6 ply rating tire is 
standard equipment on the heavy duty chassis. 7.10 
x 15, 4 ply rating tires are standard on all police cars. 
All tires are of tubeless construction (Fig. 3A-1). 


NOTE: White sidewall tires should have the pro- 
tective coating washed off before being placed in 
service. This coating is not as flexible as rubber and 
checks, and may introduce sidewall check if not 
removed. 


Owners who want to use 6 ply rating tires usually 
do so with the idea of securing longer tire life. 6 
ply rating tires should not be used unless extraordi- 
narily heavy loads are to be carried. To obtain longer 
life from these tires, it is necessary to carry higher 
inflation pressures. When this is done the owner sac- 
rifices the easy riding qualities afforded by 4 ply tires 
with lower air pressure. 


Six ply rating tires are, therefore, not recommended 
except on the heavy duty chassis or on other models 
used to carry heavy loads, such as pulling a trailer 
which imposes a heavy load on the rear of the car. 


Wheels having heavier rims are used with 6 ply rat- 
ing tires. These wheels can be identified by an “H”’ 
stamped on the inboard side of the wheel approxi- 
mately 90° from the valve opening. 


PERIODIC SERVICE 
INFLATION OF TIRES 


Maintenance of correct inflation pressure is one 
of the most important elements of tire care. The in- 
flation pressure recommended for any model of car 
is carefully worked out as the best pressure to give 
a correct balance of those factors in good car per- 
formance which are affected by inflation pressure. 


Fig. 3A-1 


Cross Section of Typical Tubeless Tire 
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Starting Pressure 
(After car has been 
standing for 
three hours) 


Tire Size 


City Pressure 
(After driving car 
three miles or more 
below 40 mph) 


Highway Pressure 
(After driving car 

three mi.es or more 
above 40 mph) 


25 lbs. 27 lbs. 
23 lbs. 25 lbs. 
25 lbs. 27 lbs. 
23 lbs. 25 lbs. 
25 lbs. 27 lbs. 
27 lbs. 29 ibs. 


8.00 x 14—4 ply rating front and rear 22 lbs. 

8.50 x 14—4 ply rating (Except Safari 

and Air Conditioned Cars) front and rear 20 lbs. 

8.50 x 14—4 ply rating (With Air Con- 

ditioned Cars Except Safari) front 22 lbs. 
rear 20 lbs. 

8.50 x 14—4 ply rating 

(Safari) front 22 ibs. 
rear 24 lbs. 

NOTE: 


IT IS NORMAL FOR AIR PRESSURE TO BUILD UP IN A TIRE DUE TO DRIVING CONDITIONS: 


THEREFORE, DO NOT LET AIR OUT OF TIRES TO REDUCE THIS INCREASE IN PRESSURE. 


Fig. 3A-2. Tire Application and Pressure Chart 


Some of these factors are: satisfactory ride, stability, 
acceptable steering, even tread wear, tire carcass cord 
life and resistance to stone bruises. 


Common opinion is that inflating the tire above 
the manufacturer’s recommended pressure will give 
increased life. This, however, is in error as overinfla- 
tion can be as bad as underinflation, since it not only 
results in wear at the center of the tread but also 
makes the tire more subject to casing breaks. 


Tires should be checked once a month and, if 
necessary, inflated to the recommended pressures. 


Wherever possible, tire pressure should be checked 
with tires at atmospheric temperature and corrected 
if necessary. It is normal for air pressure to increase 
in a tire due to driving conditions. This fact has been 
considered in recommending the pressure for cold 
tires. 


When not possible to check air pressure at atmos- 
pheric temperature, it may be checked with tires warm 
using pressure recommended for city and highway 
driving given in specifications. It must be recognized 
that this method is not as accurate as checking pres- 
sure at atmospheric temperature since one driver’s 
tires may get warmer than another driver’s due to 
differences in speed, acceleration, and braking. 


Tire valve caps and valve extensions which are in- 
stalled on all cars with wheel discs should always be 
reinstalled on the valve and tightened finger tight as 
they assist in keeping air in the tire in case of a valve 
leak, and keep dust and water out of the valve. 


IMPORTANT: Always check tires as recommended 
above and with an accurate gauge. 


Higher inflation pressures than recommended will 
resulf in: 


1. A harder riding car. 


2. A tire carcass more susceptible to bruising or 
carcass damage directly under the tread. 


3. Poorer traction at rear wheels resulting in un- 
even wear. 


4. Fast tread wear at center. 


Lower inflation pressures than recommended will 
result in: 


1. Rapid and uneven wear on the edges of tire 
tread. 


2. A tire more susceptible to rim bruises and vari- 
ous types of rupture. 


3. Increased cord fatigue or broken tire cords. 


4. Harder steering. 
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5. Higher tire temperatures. 
6. Increased tramp and shimmy troubles. 


7. Increased car roll when turning a corner or 
making a sharp swerve in traffic. 


8. Increased tire squeal on turns. 


TIRE SWITCHING 


Uneven tire wear is frequently the cause of tire 
noises which are attributed to rear axle gears, bear- 
ings, wheels, etc., and at times unnecessary work has 
been done on rear axle assemblies in an endeavor to 
correct this noise. 


To minimize the possibility of tire noise and equal- 
ize wear, it is recommended that tires be interchanged, 
as shown in Fig. 3A-3, at regular intervals of approxi- 
mately 6,000 miles and more frequently in the case 
of an owner who gives his tires extremely hard wear. 
This will effectively prevent undue wear on any par- 
ticular tire which might cause excessive noise. 


More important from the owner’s viewpoint will 
be equalization of wear on all tires and the saving 
resulting from getting some use from the spare tire 
which all too often is allowed to remain as a spare 
until the other tires are worn out. When this occurs, 
the spare tire, while appearing to be new, will actu- 
ally have deteriorated through disuse. 


Note that if the interchanging of tires is practiced 
each 6,000 miles in accordance with Fig. 3A-3, all 
tires will have had the same number of miles in each 
wheel position at the end of the fourth change or 
when ready to interchange tires for the fifth time. 
The car will have been driven 30,000 miles but each 
tire will have only 24,000 miles of use. 


When tires are switched they should be inspected 
for signs of abnormal wear, bulging, etc., and all 
stones, nails, glass, etc., removed before reinstalling 
tire and wheel on car. 


MINOR REPAIRS 


TIRE MOUNTING AND DISMOUNTING 
INSTRUCTIONS 


The wheel assembly has a hump-type bead seat 
on the outboard (valve hole) side of the rim. This 
design provides a tight tire fit making it necessary to 
use a rubber lubricant or a vegetable oil soap solu- 
tion for tire mounting and dismounting. This design 
also makes it mandatory that tire mounting and dis- 
mounting are done with the outboard (valve hole) 
side of the wheel up. 


Fig. 3A-3 Diagram for Switching Tires 


TEST FOR LEAKS 


1. Use soapy water to check valve area for leaks. 
In many cases air loss can be corrected by simply 
tightening the valve core. 


2. If the reason for air loss is not immediately dis- 
cernible, submerge the complete wheel assembly in a 
tank of water. 


3. Mark the tire and rim at the point where air is 
escaping. 


REMOVE TIRE FROM WHEEL 


1. Remove valve cap and valve core. Let out all 
the air. 


2. With valve hole side of tire up, break beads 
away from rim. Use only conventional bead-breaker 
type machine. Do not use hammer or tire irons. 


3. Apply a liberal amount of rubber lubricant or 
thin vegetable oil soap solution to both beads and 
remove the first bead, using the machine method. 


4. During the entire operation of breaking beads 
away from the rim and removing tire from rim, spe- 
cial care should be taken not to damage the rubber 
“rim seal” ridges which are molded to the outside of 
the tire along the beads. 


PUNCTURE REPAIRS 


Puncture repairs may be quickly and permanently 
performed using one of several kits available through 
tire manufacturers’ dealer outlets. 
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AIR LEAKS AT WHEEL 


Examine rim flanges for sharp dents. Any dent 
visible to the eye should be straightened. The rim 
flanges should be thoroughly cleaned with No. 3 
coarse steel wool thereby removing all oxidized rub- 
ber, soap solution, etc. If the flange is rusted, it can 
be cleaned with a wire brush or in extreme cases of 
pitted rims a file can be used. 


CAUTION: Under no condition should loose rivets 
or wheels be brazed, welded or peened. 


MOUNTING TIRE ON WHEEL 
PREPARATION OF TIRE 


Remove excess “strings” of rubber hanging from 
tire bead. 


PREPARATION OF RIM 
Check these point to prevent air loss: 


1. Using a small piece of steel wool or emery cloth, 
clean all particles of foreign matter from rim ledges 
and flanges. 


2. Straighten the rim if it is bent or damaged. 


3. Apply a liberal amount of rubber lubricant or 
thin vegetable oil soap solution to both beads and 
remove the first bead, using the machine method. 


MOUNTING AND INFLATING THE TIRE 


The general procedure for inflating tubeless tires 
is to mount the casing on the rim so that the beads 
are resting uniformly on the bead ledge and quickly 
apply a large volume of air. This forces the bead over 
the bead seat and against the flanges where the air 
seal for the tire is obtained. Rubber lubricant or a thin 
vegetable oil soap solution should be used for bead 
lubrication. 


1. Mount the tire on the wheel ‘with valve hole 
side up using the machine method. 


2. Remove valve core from stem to increase flow 
of air during inflation. 


3. Inflate with wheel in vertical position until 
beads are completely forced against rim flanges. 


CAUTION: Do not exceed 40 pounds air pressure 
when inflating tire and do not stand over tire when 
inflating. If 40 pounds pressure will not seat beads 
properly, deflate, lubricate and reinflate. Using ex- 
cessive pressure to mount tire can damage bead 
wires. 


4, Once the beads are seated against the rim flanges, 


the air can be released from the valve, the valve core 
inserted and inflation completed in a normal fashion. 


5. General precautions in mounting tires: 
a. Use tire mounting and dismounting machine. 
b. Do not use hammer or tire irons. 


c. Work bead over rim flange so that the sec- 
tion nearest the valve stem will be applied last. 


A careful inspection of tires will often indicate 
poor driving practice such as improper wheel align- 
ment, grabbing brakes, fast cornering, etc., which 
should be given attention Below are listed several 
common types of irregular tire wear and possible 


Causes: 


UNDERINFLATION 


The result of underinflation is shown in Fig. 3A-4. 
Car weight distorts the normal contour of the tire 
body and the tire bulges or “bellies out’? with an 
extreme flexing action. This wears the tread at the 
edges more than the center and generates excessive 
internal heat weakening the cords and resulting in 
bruises, broken cords or ply separation, Underinfla- 
tion also leads to rim bruises as insufficient resistance 
is provided to prevent the tire from being jammed 
against the rim and crushed or cut when the tire 
strikes a curb, rock, or rut. 


OVERINFLATION 


The result of overinflation is shown in Fig. 3A-5. 
When a tire is overinflated, increased tension caused 
by excessive pressure prevents proper deflection of 
the sidewalls. This results in wear in tne center of 
the tread and the tire also loses its ability to absorb 
road shocks. Under this increased strain, cords in the 
tread area eventually snap under impact, causing 
either a characteristic X-break or diagonal break. 


SIDE WEAR (CAMBERING OR CORNERING WEAR) 


There are three reasons why tires wear :nore rapidly 
on one side of the tread than on the other. 


1. Wheel camber causes the tires to rin at a cer- 
tain angle from the perpendicular, resu:ting in side 
wear: 


2. Side thrust when rounding turns causes wear 
on the sides of front tire treads. In making a turn to 
the left, especially at high speeds, the outside shoulder ° 
of the right tire and the inside shoulder of the left 
tire take most of the wear. When making a right-hand 
turn, the opposite shoulders of the tires are worn. 
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Fig. 3A-4 Wear from Underinflation 


3. High crowned roads cause increased wear on 
the side of the right front tire. This is particularly 
true when there is too much toe-in on front wheels or 
when positive camber of right front wheel is greater 
than the left. 


Cornering wear can usually be differentiated from 
camber wear because cornering wear affects both 
sides of the tire giving it a very round appearance 
(Fig. 3A-6). When camber is incorrect it will cause 
excessive wear only on one side of the tire tread. 
Camber wear does not leave the tread rounded as 
cornering wear does. 


When cornering wear is encountered, the owner 
should be shown, by the rough tire surface and 
rounded shoulders, that he is severely abrading his 
tires by fast or sharp turns, and told that he could 
greatly prolong the useful life of his tires by taking 
the turns a little slower. The tires and wheels should 
be switched and continued in service the same as 
with normal camber wear. 


TOE-IN OR TOE-OUT 
MISALIGNMENT WEAR 


Front wheels should be straight ahead or toe-in 
slightly. When there is excessive toe-in or toe-out, tires 


Fig. 3A-5 Wear from Overinflation 


will revolve with a side motion and scrape the tread 
rubber off. Front tires will show wear on the outside 
with a toe-in condition and on the inside with a toe-out 
condition. The above wear pattern is reversed when 
considering excessive toe relative to rear tires. Fig. 
3A-7 illustrates the wear pattern due to improper toe. 


Fig. 3A-6 Cornering Wear 
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Fig. 3A-7 Toe-in or Toe-out Misalignment Wear 


UNEVEN TIRE WEAR 


Other types of uneven tread wear, such as a single 
spot or series of cuppings around the tire circumfer- 
ence (Fig. 3A-8), may also be noted on some tires. 
Such uneven wear may be due to excessive toe-in or 
toe-out with underinflation, uneven camber, or such 
irregularities as bent suspension, ‘improper caster, 
wobbly wheels, out-of-round brake drums, and un- 
equally adjusted brakes. . 


EFFECTS OF HIGH SPEED DRIVING 
ON TIRES 


Sustained high speed driving can drastically reduce 
tire mileage and, unless care is exercised, can result 


in sudden, dangerous tire failures! 


A tread view of tire running at high speed on a test 
wheel is shown in Figs. 3A-9 and 3A-10. Notice how 
the tread is stretched and contracted in the distorted 
area. This can cause separation of the tread from 
the tire body, ply separation, tread cracking and other 
tire failures. 


High speed causes dangerous distortion in tires. 


Fig. 3A-8 Spot Wear 


This distortion is more severe when tires are over- 
loaded or underinflated. This tremendous strain of 
tire distortion builds up excessive heat in the tire 
which, if allowed to continue, may cause the tire 
literally to come apart. 


While these illustrations shown are at high speeds 
and present an extreme condition, they do illustrate 
tire distortion which increases as speed is increased 
above recognized legal limits. 


High speed driving with high distortion has an 
effect on tire wear as shown in Fig. 3A-11. Data on 
this chart shows the approximate relationship of 
speed and atmospheric temperature, the two most im- 
portant factors affecting tire mileage. The figures 
represented are averages, since some tires will show a 
slower rate of wear and others a much faster rate 
of wear. 


_ It is interesting to note that tires will wear 3 times 
faster at 80 mph than at 30 mph. Also, they will wear 
3 times as fast at 100°F. than at 40°F. When both 
high speed and high atmospheric temperature are 
combined, tires will wear 9 times faster at 80 mph at 
100°F. than tires operated at 30 mph at 40°F. 


IMPORTANT: High speed distortion and ifs danger- 
ous effects can be reduced (but not eliminated) by 
following this recommendation: 


WHEN HIGH SUSTAINED SPEEDS ARE ANTICI- 
PATED, INCREASE AIR PRESSURE FOUR (4) 
POUNDS ABOVE NORMALLY RECOMMENDED 
COLD STARTING PRESSURE. 
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SPEED M.P.H. ENTERING CONTACT SIDE VIEW 


80 


90 


100 


105 


Fig. 3A-9 Tire Distortion at Various Speeds 
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| 


Fig. 3A-10 Tire Distortion at High Speed 


(Tire Entering Contact) 


TROUBLE DIAGNOSIS AND TESTING 


Interpretation of various types of tire conditions 
as revealed by detailed inspection has been covered 
under TIRE INSPECTION AND WEAR PATTERNS. There 
are other considerations in diagnosing tire troubles 
on tire wear, shimmy, etc, which should be kept in 
mind These conditions as discussed in the SUSPEN- 
SION Section. See also SUSPENSION TROUBLE 
DIAGNOSIS for additional information on diagnosis. 


TREAD WEAR 


While tread wear is affected by wheel alignment, 
cornering, inflation pressure, etc., as meritioned pre- 
viously, there are several other factors which must be 
considered in analyzing tread wear. 


A careful driver may obtain many times the mile- 
age from his tires as would be obtained by a severe 
driver. Also, tires wear much faster in some localities 
depending on the type of road (some of which are 
more abrasive than others), whether the road is wet 
(rain or snow), the number of sharp turns, hills or 
mountains the car must go up or down and the pre- 
vailing temperature. Fast driving, quick starting, and 
hard stopping are generally recognized as a definite 
cause of rapid tread wear. Temperature is often not 
considered to be as great a factor in tire life as it 
actually is. By actual test an increase of 40°F in 
temperature reduces tread mileage by 33%. 


TIRE BALANCING 


Factory specifications call for wheel and tire as- 
semblies to’be in balance within 8 inch ounces maxi- 
mum. When outside this maximum, balance weights 
are applied to the inside rim flange to bring the bal- 
ance within production limits. Since a sensitive wheel 
balancer will indicate out of balance less than the 
production limit of 8 inch ounces, wheels on a new 
car (if checked on such equipment) may indicate an 
unbalanced condition when the wheels are within 
acceptable production limits. 


Tramp or shimmy may be caused by radical run- 
out or eccentricity of the tire and wheel assembly 
as well as out of balance. This will be seen as a varia- 
tion in the radius of the tire and wheel assembly 
when revolving the wheel with the car jacked up. 
Radical run-out may be caused by a variation in tire 
tread surface caused by skidding, a bent or distorted 
wheel or an improperly mounted tire. 


TESTING FOR TIRE NOISES 


The question of whether tires are causing the noise 
complained of can be determined by the following 
procedure. 


Check car to see if snow tires are being used. 
These tires have a characteristic noise which the 
owner will have to ignore or overlook. If not equipped 
with snow tires, drive the car at various speeds and 
note the effect of throttle opening, suclden accelera- 
tion, and deceleration on the noise. Axle and exhaust 
noise show definite variations under these conditions 
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while tire noise will remain constant. Tire noise 
generally is more pronounced on smooth black top 
roads at speeds between 15 and 40 miles per hour. 


Carefully inspect the tire making the noise for 
bulges, irregular wear, low air pressure, toe and heel 
(saw tooth) wear, and unusual tread design (ribbed 
tread gives less noise than some all weather treads; 
mud and snow treads are very noisy). Checking wheel 
alignment and interchanging tires will usually cure 
tire noises unless caused by tire tread design, heavy 
irregular tread wear, or tire bulges. 


Tire thump is the periodic noise at wheel speed 
and is prominent only on smooth black top pave- 
ment that is free of surface irregularities. Tire thump 
may be checked by driving the car over smooth 
black top pavement with the tires at normal pres- 
sure, and again over the same stretch of road with 
the tires inflated to 50 lbs. and dropping the pressure 
in one tire at a time to normal. 


CAUTION: Be careful not to strike any obstructions 
or rocks in road with tire at 50 Ibs. pressure as this 
will lead to a rupture in the casing. Operate car 
with higher inflation only while testing. Do not oper- 
ate car over 50 mph with high tire pressure. 


If the noise is caused by tires, it will noticeably 
decrease when tire pressure is increased. By lowering 
tire pressure one wheel at a time the noise can be 
traced to the tire or tires in which it reappears as 
tire pressure is lowered. 
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GENERAL DESCRIPTION 


The rear axle assembly is of modified Hotchkiss 
drive construction utilizing a hypoid ring gear and 
Pinion set as a means of transmitting power (torque) 
from the propeller shaft through a differential and 
then to semi-floating axle shafts. 


Two rear axle upper control arms and two lower 
control arms (Fig. 4-1), with rubber bushings at 
connecting pivot points, form the basic links of rear 
suspension. The functions of the lower control arms 
are to maintain the axle in line relative to frame and 
to oppose torque reaction of the rear axle. The main 
purpose of the upper control arms is to control rear 
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axle “windup”’. 


The upper ends of rear coil springs are retained in 
seats formed in the frame while the lower ends ride 
on spring pads welded to the housing just forward of 
the center line of axle assembly. 


Direct-acting sealed shock absorbers are mounted 
with upper ends inclined toward center of vehicle. 
Rubber bumpers, attached to the frame above the 
rear axle, cushion extreme downward movement of 
the frame and body. 


All parts necessary to transmit power from the 
propeller shaft to the rear wheels are enclosed in a 
one-piece axle housing. Rear axle shafts are mounted 


4-2 1963 PONTIAC CHASSIS SHOP MANUAL 


x SHOCK ABSORBER 


LOWER CONTROL ARM 
: COIL SPRING 
UPPER CONTROL ARM 


% 
Nees FUEL PIPE 


REAR UNIVERSAL TO TANK 


JOINT ASSEMBLY ———~__ 


DIFFERENTIAL 


COIL SPRING 


Fig. 4-1 Identification of Rear Suspension Parts 


on heavy duty ball bearings located at the outer ends 
of the rear axle housing. Each bearing is pressed to a 
shoulder on the shaft and is additionally held in 
place by a pressed-on inner retainer ring. An outer 
retainer, which also clamps the brake backing plate 
to the axle housing, secures the bearing in the end of 
the axle housing. Axle shaft bearings are pre-lubri- 
cated and are backed by oil seals (pressed into the 
outer ends of the axle housing) which prevent oil 
seepage from the axle housing into the wheel bearing 
cavity and onto the brake assembly. 


A breather bolt with cap, to prevent entrance of 
dirt and water, is provided at the right side of the 
axle housing. 


DESIGN 


Hotchkiss drive is the basic design used to transmit 
power from the drive shaft to the rear wheels but 
design is modified by torque reaction links (upper 
and lower control arms) rather than leaf springs. A 
universal joint (Fig. 4-2) connects the end of the pro- 
peller shaft to a companion flange having a splined 
end which fits over, and drives, the rear axle drive 
Pinion gear. This companion flange is securely fas- 


Fig. 4-2 Universal Joint Assembly 


tened to the pinion shaft by a special self-locking nut 
which bears-against a special washer. 


Two pre-loaded taper roller bearings support the 
drive pinion gear in the carrier. The inner race of the 
rear bearing is a tight press-fit on the pinion stem. 
The inner race of the front bearing combines a light 
press-fit to a close sliding fit on the companion flange 
end of the pinion stem. The outer race of each bearing 
is pressed against a shoulder recessed in the car- 
rier. Tightening the pinion nut compresses a collapsi- 
ble spacer (Fig. 4-3), which bears against the inner 
race of the front bearing and a shoulder on the pinion 
stem. This spacer is used to maintain a load on the 
front bearing inner race and the pinion stem and to 
prevent the inner race of the front bearing from turning 
on the pinion stem. 


Adjustment of the pinion along its axis is obtained 
by placing shims between the pinion rear bearing inner 
race and the pinion gear. Torque from the pinion gear 
is transmitted to a ring gear attached to a differential 
case by twelve special hex head bolts. 


The differential is a device to provide a torque ratio 
between axle shafts. It permits the rear wheels to turn 
together, at the same speed, or to turn at different 
speeds; as when making turns, etc. 


The standard or conventional differential divides 
torque to the rear wheels equally and is so designed 
that it will exert no more propelling effort than can 
be applied to the wheel having the least traction. The 
differential case is of one piece construction. Four 
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Fig. 4-3 Cross Section of Rear Axle 


small gears are housed within the case; two side gears 
and two pinion gears. The two side gears have splined 
bores for indexing with each of the axle shafts and 
are positioned to turn in counterbored cavities in the 
case. The two differential pinion gears have smooth 
bores and are held in position by a solid pinion cross 
shaft mounted and locked in the differential case. All 
four gears are in mesh with each other and, because 
the pinion gears turn freely on their shaft, they act as 
idler gears when rear wheels are turning at different 
speeds. 


The Safe-T-Track differential is designed to pro- 
vide a proportionate torque ratio between the axle 
shafts, based on the amount of friction in the differ- 
ential and the tractive effort available at the wheels. 
The Safe-T-Track differential case is of two piece 
construction; a flange half and a button half. A set 
of three tabbed plates separated by clutch friction 
discs (having splined holes) nestle into each case 
half. The clutch plate adjacent to the differential case 
half is a Belleville spring (dished) while the other two 
plates are flat. 


Each of the two side gear rings has a hole splined for 


the axle shaft end. These rings also have a shoulder 
with splines on the outside diameter which indexes with 
the clutch friction discs. A side gear having a hole 
splined for the axle shaft end fits adjacent to the side 
gear ring and is in constant mesh with four pinion 
gears; two each on two cross shafts mated at right 
angles to each other (Fig. 4-4). 


AXLE SHAFT 


A rear axle shaft fits into the splined hole of the 
differential side gear at one end and is held secure 
at the outer end by a heavy duty bearing pressed 
onto the axle shaft and held in place by an inner 
retainer. This entire assembly is further held by an 
outer retainer which also clamps the brake back- 
ing plate to the axle housing to secure the heavy 
duty bearing in the end of the axle housing. 


OPERATION 


Power from the engine is transmitted to the trans- 
Mission via a clutch or, in the case of a Hydra-Matic 
transmission, a fluid coupling. The transmission then 
provides the transfer of power to its output shaft 
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Fig. 4-4 Safe-T-Track Differential—Exploded View 


which is splined to the propeller shaft by means of a 
universal joint connection. Since the rear of the pro- 
peller shaft is connected to the differential pinion 
gear at the companion flange, the transmission out- 
put shaft, propeller shaft and the differential pinion 
all turn at the same speed. 


STANDARD DIFFERENTIAL 


Power from the pinion gear is transmitted to the 
differential ring gear which is bolted to the differ- 
ential case. When there is equal resistance on each 
rear wheel, the force through the pinion and ring 
gear turns the axle shafts at the same rate of speed. 
Since the same amount of power is being transmitted 
to each wheel, the differential gears are ‘‘locked” 
together and there will be no rolling of the differential 


Fig. 4-5 Location of Axle Ratio Code on Differential 


pinion gear teeth over the differential side gear teeth 
(the two pinion gears are secured inside the differential 
case by a pinion shaft locked to the case). 


When the vehicle turns a corner, the outer rear 
wheel must turn faster than the inner one. The inner 
wheel, turning slower with respect to the outer wheel, 
slows up the differential side gear (as the axle shaft 
is splined to the side gear) and the differential pinion 
gear will roll over the slowed up differential side gear 
driving the other differential side gear and wheel faster. 


SAFE-T-TRACK DIFFERENTIAL 


Power transmitted from the pinion gear is trans- . 
mitted to the differential ring gear which is bolted 
to the differential case flange half. When there is equal 
resistance on each wheel, the force through the pinion 
and ring gear tends to force both cross pins to move 
up a ramp of a cam surface at the same time applying 
the same load to a disc clutch on each side of the 
differential which, in effect, locks the related axle 
shafts in normal, straight ahead position. If one wheel 
loses traction, its disc tends to disengage, due to re- 
duced load, thereby decreasing wheel torque on this 
wheel. Torque on the other wheel is consequently 
increased, since its clutch disc remains engaged. Thus, 
a higher proportion torque is always applied to the 
wheel which has traction. In cornering with the Safe- 
T-Track differential, the load is so distributed that 
the outside wheel turns faster, as in the standard or 
conventional differential. 


Although the conventional (standard) and Safe-T- 
Track differentials vary in design, with different kinds 
and number of gears, the action of both is funda- 
mentally the same. The differential allows both wheels 
to be mounted on individual axles and driven by a 
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singe shaft, yet it permits each wheel to move inde- 
pendently and at different speeds when the need arises. 


AXLE RATIOS 


Axle ratios differ for various car models. Both 
standard and Safe-T-Track axles are identified by a 
color marking on the outer end of each axle shaft as 
well as by a code number stamped on differential 
carrier (Fig. 4-5). 


Safe-T-Track differentials are also identified by a 
tag next to the oil filler plug. 


The different axle ratios that are available are 
shown in Fig. 4-7. 


INSPECTION AND PERIODIC SERVICE 
INSPECTION 


NEW CAR PRE-DELIVERY INSPECTION 


TORQUE 
Check torque specifications at rear axle. 


1. All rear suspension control arms should be 
tightened to 150-175 lb. ft. torque. 


2. Rear shock absorber bolts should be tightened 
to 50-65 lb. ft. torque. 


3. Universal joint U-bolt nuts should be tightened 
to 14-20 Ib. ft. torque if bolts are found loose. 


LUBRICATION 


Check differential oil level and, if necessary, add 
sufficient amount of multi-purpose hypoid gear 
lubricant to bring level to bottom of filler plug hole. 


PERIODIC SERVICE 


LUBRICATION 


Lubricant change in the differential is not recom- 
mended unless repair work is being done. The differ- 
ential should be checked for leaks at each chassis 
lubrication. If there is evidence of leakage the leak 
should be corrected and lubricant added if needed. 
Level should be even with bottom of filler plug hole. 
Rear axle capacity is 53% pints. 


Use multi-purpose hypoid gear lubricant in the 
standard and Safe-T-Track differentials. Because of 
the importance of using factory recommended lubri- 
cant in both differentials, a container of this lubricant 
is furnished with each service ring gear and pinion 


Fig. 4-6 Bearings Held in Place by Retainer Strap 


set or differential carrier assembly. This lubricant is 
also available through regular parts channels. 


SHOCK ABSORBERS 


Give visual inspection for leaks and jounce car at 
each lubrication period to see that shock absorbers 
are 1n operative condition. If inoperative or if leaks are 
found, the unit should be replaced. 


MINOR SERVICES AND REPAIRS 


COMPANION FLANGE—REMOVE AND REPLACE 


NOTE: When replacing companion flange, it is 
important that new flange be properly installed to 
provide correct pinion bearing preload. The following 
procedure must be used to insure correct pinion bear- 
ing adjustment. 


1. With rear wheels off the floor, turn rear wheels 
and rap brake backing plates with a soft hammer to 
ensure that brakes are free. 


2. Turn down lock plates and remove “U” bolts 
which hold rear universal joint to companion flange. 
Use a heavy rubber band or tape to hold bearings 
onto journal to prevent loss of bearing rollers when 
joint is desconnected if retainer strap has been 
removed (Fig. 4-6). 


3. Using pound inch torque wrench KMO-652 with 
adapter KMO-653 and socket placed over drive pinion 
nut, turn pinion two or three revolutions to ensure free 
movement, and then take a torque reading while rotat- 
ing pinion to measure bearing preload (Fig. 4-8). 
Record reading. 


NOTE: Additional clearance to check preload can 
be obtained between differential and body by raising 
body a few inches by means of a jack or stand placed 
under frame at rear. 


4. Hold companion flange with tool J-6289 (Fig. 
4-9) and remove drive pinion nut and washer using 
heavy duty socket. 
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Fig. 4-7 Rear Axle Usage and Identification Chart 
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5. Remove companion flange using puller J-6295 
(Fig. 4-10). 


6. Install new companion flange and install washer 
and nut. Hold companion flange with tool J-6289 and 
tighten nut only a little at a time, stopping frequently 
to check preload (step 3). Tighten nut to reading 
noted in step 3; however, if reading obtained in step 
3 was less than 10 lb. in., increase preload to 10-12 
Ib. in. 


7. Connect universal joints. Use new lock plates 
and tighten U-joint to companion flange ‘“U” bolt 
nuts to 14 to 20 lb. ft. torque. Turn up lock plate ears 
against flats of ‘““U”’ bolt nuts. 


PINION BEARING OIL SEAL— 
REMOVE AND REPLACE 


NOTE: Since inspection of companion flange after 
removal may reveal damage to this part necessitating 
its replacement, preload reading of pinion bearings 
must be checked prior to removing flange so proper 
preload can be maintained should new flange be 
required. 


1. With rear wheels off the floor, turn rear wheels 
and rap brake backing plates with a soft hammer to 
ensure that brakes are free. 


2. Turn down lock plates and remove “U”’ bolts 
which hold rear universal joint to companion flange. 
Use a heavy rubber band or tape to hold bearings 
onto journal to prevent loss of bearing rollers when 
joint is disconnected if retainer strap has been removed 
(Fig. 4-11). 


3. Scribe a line on the end of the pinion stem ex- 
tending down along the side of the stem threads and 
onto the companion flange nut. 


4. Punch a small mark on the line at the pinion 
stem end, and at the top of the lock nut close to 
the pinion stem threads. 


5. Using pound inch torque wrench KMO-652 with 
adapter KMO-653 and socket placed over drive pinion 
nut, turn pinion two or three revolutions to ensure free 
movement, and then take a torque reading while 
rotating pinion to measure bearing preload (Fig. 4-8). 
Record reading. 


NOTE: Additional clearance to check preload can 
be obtained between differential and body by raising 
body a few inches by means of a jack or stand placed 
under the frame at rear. 


6. Count the number of exposed threads from the 


Fig. 4-8 Measuring Pinion Bearing Preload 


Fig. 4-9 Holding Companion Flange with J-6289 


Fig. 4-10 Removing Companion Flange with 
Puller J-6295 
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top of the pinion stem to the lock nut and remove the 
lock nut with a heavy duty socket while holding the 
companion flange with J-6289 (Fig. 4-12). 


7. Remove companion flange using puller J-6295 
(Fig. 4-13). 


8. Remove oil seal by prying it out of carrier with 
a pointed tool applied between the rear of the seal 
retainer in front of carrier, using care to keep tool 
away from the exposed front bearing. 


CAUTION: Use care to keep dirt and other foreign 
matter out of exposed front pinion bearing. 


9. Oil lip of new seal with clean engine oil. Coat 
outer diameter of seal case with suitable sealer. In- 
stall seal by tapping into place, using J-5395. 


10. Before installing companion flange, inspect for 
nicks, scratches or burred surfaces that may damage 
the seal. If any such damage is evident, hone care- 
fully or install new flange. 


a. If a new companion flange is installed, refer to the 
appropriate steps under COMPANION FLANGE— 
REMOVE AND REPLACE. 


Fig. 4-12 Holding Companion Flange with J-6289 


b. If inspection shows the original companion flange 
to be satisfactory, replace by holding companion flange 
with J-6289 and install nut to exactly the same position 
with the old companion flange, making sure punched 
holes and scribe line are in alignment. Tighten lock 
nut an additional 14.” beyond this alignment. 


CAUTION: DO NOT exceed the additional tighten- 
ing of the nut by a distance of %" from its original 
position as tightening the nut in excess of this 
amount will disturb the pinion and ring gear tooth 
contact pattern. 


11. Connect rear universal joint. Use new lock plates 
and tighten U-joint to companion flange ‘“U”’ bolt nut 
to 14 to 20 lb. ft. torque. Turn up lock plate ears 
against flats of ‘““U’’ bolt nuts. 


CARRIER OIL GALLERY PLUG— 
REMOVE AND REPLACE 


1. Remove companion flange. (See appropriate steps 
under COMPANION FLANGE — REMOVE AND 
REPLACE.) 


2. Thread a half inch bottom tap into plug (Fig. 
4-14) until plug starts to turn and remove plug by 
turning tap and pulling at same time. 


CAUTION: Do not attempt to drill a hole in plug 
for removal as drill shavings will fall down oil 
hole causing severe damage to gears and 
bearings. 


3. Apply a light coat of sealer to carrier oil hole 
and to plug, and install new plug making certain plug 
does not enter drain hole. 


4. Replace companion flange. 


Fig. 4-13 Removing Companion Flange with 
Puller J-6295 
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Fig. 4-14 Carrier Oil Gallery Plug 


AXLE SHAFT AND/OR AXLE SHAFT BEARING 
AND/OR BEARING OIL SEAL— 
REMOVE AND REPLACE 


1. Remove rear wheel. 


2. Clean away all dirt from area where brake back- 
ing plate seats against flanged end of axle housing to 
prevent any possible entry of dirt into wheel bearing. 


3. Remove brake drum. 


4. Remove four nuts from bearing outer retainer 
bolts. 


5. Remove axle shaft assembly, using puller J-942-1, 
if necessary (Fig. 4-15). Do not dislodge backing plate 
or brake pipe may be damaged. 


6. Remove oil seal using J-943. 


a. Apply oil to seal lip and coat outside of seal 
retainer which seats in axle housing with a suitable 
sealer. Be sure that the sealer does not get smeared 
on seal lip. The surface of axle shaft which con- 
tacts seal must be smooth; if it is nicked or burred, 
hone carefully or replace axle shaft. 


b. Install new seal using tool J-5818. 


7. Remove axle shaft or axle shaft bearing. 


a. With tool J-947-P engaging outer race of 
bearing and ring enclosing bearing (Fig. 4-16), 
press shaft from bearing using arbor press. 


b. If removed, install bearing outer retainer on 


Fig. 4-15 Removing Axle Shaft with Puller J-942-1 


shaft. Install bearing on shaft using tool J-947-P to 
bear only on inner race and press bearing firmly 
against shoulder on shaft (Fig. 4-17). 


c. Press a new bearing inner retainer ring in 
place firmly against bearing using tool J-947-P. 


NOTE: DO NOT press bearing and retainer on in 
One operation, because edge radius of the retainer 
will climb over the corner of the bearing inner race 
and force the grease seals into the bearing balls. 


8. Place bearing retainer gasket over bearing on 
axle shaft. 


9. Install axle shaft. If both axle shafts have been 
removed, shaft with left hand threads on wheel bolts 
must be on left side of car. 


CAUTION: Do not damage seal in axle housing 
when installing axle shaft. Do not allow axle shaft 
to rest on or drag on lip of seal. 


10. Position bearing outer retainer and gasket and 
tighten self-locking bearing retainer nuts to 30-45 Ib. 
ft. torque. 


11. Install brake drums and wheels. 


Fig. 4-16 Pressing Bearing From Axle 
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Fig. 4-17 Installing Bearing on Axle Shaft 


MAJOR REPAIRS 


If diagnosis reveals irregularities in the differential 
itself, the differental must be removed from the vehicle. 


REMOVE DIFFERENTIAL 


1. With rear wheels off the floor, turn rear wheels 
and rap brake backing plates with a soft hammer to 
ensure that brakes are free. 


2. Remove both axle shafts. 


NOTE: Mark the axle shafts so that they can be 
returned to the same respective side upon reassembly. 
(Studs on left axle shaft have left hand threads and 
are stamped “L” on end of stud.) 


Fig. 4-18 Differential Mounted in Fixture J-6571 


3. Turn down lock plates and remove “U” bolts 
which hold rear universal joint to compartion flange. 
Use a heavy rubber band or tape to hold bearings onto 
journal to prevent loss of bearing rollers wien joint is 
disconnected if retainer strap has been remcved. 


4. Thoroughly clean differential carrier bolt flange 
and surrounding area of axle housing to avoid dirt 
entering housing or falling on the gears. 


5. Drain oil by loosening all differential attaching 
nuts and then pulling carrier out about ¥% inch. 


6. Allow oil to drain thoroughly then remove attach- 
ing nuts and remove carrier assembly from housing. 


PRE-REPAIR INVESTIGATION 


A close examination of the differential prior to 
disassembly will often reveal valuable information as 
to the extent and type of repairs or adjustments nec- 
essary. The information thus gained, coupled with the 
report of malfunctioning, will provide a basis for 
determining the degree of disassembly required. Since 
the frequent causes of axle noise are improper backlash 
or side bearing preload, or both, a few simple adjust- 
ments may be all that is necessary to correct a 
discrepancy. 


Use care at all times to keep dirt and other foreign 
matter, such as grinder dust, soot, or sand, away from 
differential to prevent possibility of subsequent failure 
of differential. 


CHECK AND ADJUST PINION 
BEARING PRELOAD 


1. Remove differential assembly if not already 
removed. 


2. Wash interior parts of assembly w:th cleaning 
fluid and mount in carrier fixture J-6571 (Fig. 4-18). 


3. Check pinion nut for tightness (pinion bearing 
preload), using inch pound torque wrench. If reading 
is less than 10-12 lb. in. increase preloacl reading to 
10-12 Ib. in. 


NOTE: Hold companion flange with J-6289 and 
tighten nut only a little at a time, stopping frequently 
to check preload. 


CHECK AND ADJUST DIFFERENTIAL 
SIDE BEARING PRELOAD 


1. See that ring gear attaching screws ere tightened 
evenly and alternately across the diameter to 55-60 
lb. ft. torque. 
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2. Mount dial indicator on backside of ring gear as 
shown in Fig. 4-19 and check ring gear runout. Runout 
should not exceed .002”. Excessive runout could be the 
result of warped ring gear or mounting flange on case, 
worn side bearings, misaligned carrier cross-bore, or 
burrs on case mounting flange or side bearing hubs. 


3. Examine ring gear and pinion teeth for nicks or 
scoring. If no scoring is present, the gear and pinion 
should be checked for evidence of excessive wear. 


NOTE: Any of these conditions will require replace- 
ment of ring gear and pinion set. Relatively new gears 
that are noisy due to improper tooth contact, but have 
not run long enough to damage the original lapped 
surfaces, can usually have the noise level reduced to 
the point where it is not objectional by correct adjust- 
ment. 


7. Remove adjusting nut locks and mark adjusting 
nuts for lock location. 


8. Loosen each bearing cap bolt, retighten a little 
more than finger tight, and tap caps lightly to assure 
freedom of bearings and nuts. 


9. Back off right hand adjusting nut (farthest from 
the ring gear) using tool J-972-A (Fig. 4-20) and 
watch outer race of side bearing to see if it turns with 
adjusting nut. Race should turn with the nut, as nut 
is backed off, until nut is turned two to three notches 
(holes in adjusting nut). Count notches from original 
mark to point where race stops turning to check 
original adjustment and retighten two to three notches. 


10. Check backlash between ring gear and pinion 
before retightening bearing cap bolts and installing 
nut locks. Backlash should be between .005” and 
.009”, checked at two or more equally spaced points 
around the ring. gear. 


11. Tighten bearing cap bolts to 65-85 lb. ft. 
torque. Tap bolts with steel hammer while tighten- 
ing to ensure caps seating properly and producing a 
correct torque reading. 


12. Recheck backlash between ring gear and pinion. 
13. Check ring and pinion gear tooth contact by red 
lead test. 
CHECK AND ADJUST RING GEAR AND 
PINION BACKLASH 


1. Remove differential assembly if not already 
removed. 


2. Wash interior parts of assembly with cleaning 
fluid and mount in carrier fixture J-6571. 


Fig. 4-19 Checking Ring Gear Run-out with KMO-30 Set 


3. Mark pinion nut and end of pinion with a 
punch or other suitable means for reference purposes. 


4. See that ring gear attaching screws are tight- 
ened evenly and alternately across the diameter to 
55-60 lb. ft. torque. 


5. Mount dial indicator on backside of ring gear 
as shown in Fig. 4-19 and check ring gear runout. 
Runout should not exceed .002”. Excessive runout 
could be the result of warped ring gear or mounting 
flange on case, worn side bearings, misaligned carrier 
cross-bore, or foreign material or burrs on case 
mounting flange or side bearing hubs. 


6. Examine ring gear and pinion teeth for nicks 


Fig. 4-20 Turning Adjusting Nut with J-972-A 
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Fig. 4-21 Checking Backlash with KMO-30 Set 


or scoring. If no scoring is present, the gear and 
pinion should be checked for evidence of excessive 
wear. Any of these conditions will require replace- 
ment of ring gear and pinion set. Relatively new 
gears that are noisy due to improper tooth contact, 
but have not run long enough to damage the original 
lapped surfaces, can usually have the noise level re- 
duced to the point where it is not objectionable by 
correct adjustment. 


7. Check and adjust side bearing preload. 


8. Check backlash between ring gear and pinion, 
using indicator set KMO-30 (Fig. 4-21). 


NOTE: Mount dial indicator at right angles to 


Fig. 4-22 Applying Red Lead to Gear Teeth 


the ring gear and also as close to the gear as pos- 
sible. Backlash readings will vary as much as .003” 
if indicator is not positioned properly. 


9. Backlash should be between .005” and .009”, 
checked at two or more equally spaced points around 
ring gear. 


10. If backlash is outside limits, it will be necessary 
to move gear away from the pinion to increase back- 
lash or toward pinion to decrease it. 


11. To change backlash, move adjusting nuts in 
same direction one notch at a time until correct back- 
lash is obtained; that is if left nut is backed off one 
notch, the right nut must be tightened one notch. 


12. Tighten bearing cap bolts to 65-85 lb. ft. 
torque. Tap bolts with steel hammer while tightening 
to ensure caps seating properly and producing a cor- 
rect torque reading. 


13. Check ring and pinion gear tooth contact by 
red lead test. 


TOOTH CONTACT PATTERNS 


Tooth contact pattern is revealed by observing 
teeth on ring gear after conducting a red lead test. 


RED LEAD TEST 


It is very important that tooth contact be tested 
before differential carrier assembly is clisassembled 
and before it is installed. Allowable variations in the 
cafrier or pinion rear bearing may cause pinion to 
be too far away from, or close to, ring gear. Thus, 
tooth contact must be tested and corrected if neces- 
sary or the gears may be noisy. Review GEAR 
TOOTH NOMENCLATURE before proceeding. 


1. Mix a small amount of powdered red lead 
(available from paint manufacturers and suppliers) 
with a drop of engine oil and apply this mixture 
sparingly to all ring gear teeth using a rnedium stiff 
brush (Fig. 4-22). When properly used, area of 
pinion tooth contact will be visible when hand load 
is applied. 


2. Tighten bearing cap bolts to 65-85 lb. ft. torque 
and tap heads of bolt intermittently while tightening 
to ensure proper seating of caps and sufficient tight- 
ness. 


3. Insert crank (Fig. 4-23) in companion flange 
and, while turning, apply pressure to back side of 
ring gear with hand (Fig. 4-24). A test made with- 
out loading the gears will not give a satisfactory 
pattern. 
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NOTE: The crank in Fig. 23 may be easily made 
as follows: 


a. Weld a 3%” heavy duty flat washer to a piece 
of 14” diameter rod approximately 6” long and 
form as shown. 


b. Tap door knob for 34” bolt and attach knob 
to crank as shown. Leave bolt loose enough to per- 
mit knob to turn. 


4. Turn companion flange with crank so that ring 
gear rotates one full revolution, then reverse rotation 
so that ring gear rotates one revolution in opposite 
direction. Excessive turning of ring gear may indicate 
good tooth pattern because one or two teeth are 
making proper contact. 


5. Closely inspect tooth pattern on ring gear to 
determine whether pressure lines are apparent. 


NOTE: If observation reveals pressure lines are 
present (dark narrow band at edge of pattern), 
examine for pressure line position on drive side 
(gear curving outward or outside of arc, or convex) 
and also coast side of ring gear (side curving in- 
ward or inward side of arc, or concave). If lines on 
drive side are too deep and coast side are too high 
(near the heel and toe respectively), then additional 
shims to bring pinion gear out (to provide a more 
centrally located tooth pattern on ring gear) will 
only place the pressure line deeper into the tooth 
on drive side and farther out on the coast side 
which will result in a noisy operating axle. This 
does not mean the ring gear and pinion are not 
good or should be destroyed. It only means that 
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Fig. 4-23 Differential Cranking Tool 


Fig. 4-24 Checking Tooth Contact Pattern 


they will not operate quietly in the carrier in which 
they are presently installed. These same parts may 
operate quietly in another carrier when tooth pat- 
tern is checked. 


Removing backlash moves ring gear into pinion 
gear, driving the pinion deeper into the ring gear, 
Whenever pressure lines are noted, as explained 
above, install another ring gear and pinion set. 


6. Observe pattern on ring gear teeth and compare 


with Fig. 4-25. 


HEEL HEEL 


DRIVE SIDE COAST SIDE 
(CONVEX) (CONCAVE) 


Fig. 4-25 Desired Tooth Contact Pattern Under 
Light Load 
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Fig. 4-26 Nomenclature of Ring Gear Teeth 


GEAR TOOTH NOMENCLATURE 


The side of the ring gear tooth which curves out- 
ward, or is convex, is referred to as the “drive” side; 
concave side is ‘‘coast” side. The end of the tooth 
nearest center of ring gear is referred to as the “toe” 
end; end of tooth farthest away from center is “heel” 
end. Toe end of tooth is smaller than heel end. No- 
menclature of ring gear teeth is shown in (Fig. 4-26). 


EFFECTS OF INCREASING LOAD ON 
TOOTH CONTACT PATTERN 


When “load” on ring and pinion gear is increased, 
such as when car is accelerated from standstill or from 


RING GEAR 


ADJUSTING SHIMS 
@EEPINION REAR BEARING 


N 


PINION MOVEME 

WHEN SHIMS 

ARE REMOVED 
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DECREASING SHIM PACK THICKNESS POSITIONS 
PINION FARTHER FROM CENTERLINE OF RING GEAR 


INCREASING SHIM PACK THICKNESS POSITIONS 
{PINION CLOSER TO CENTERLINE OF RING GEAR 


Fig. 4-27 Effects of Shim Pack Thickness on 
Pinion Bearing 


normal drive, the tooth contact will tend to spread 
out, and under very heavy load will extend from near 
toe to near heel. The entire contact also tends to shift 
toward heel under increasingly heavier loads and will 
become somewhat broader with respect to tops and 
bottoms of teeth. The patterns obtained by red lead 
tests, dependent upon degree of “loading”, approximate 
a normal light load, and for this reason will not cover 
the entire face of the ring gear, but will extend only 
about halfway (Fig. 4-25). The important thing to 
note is that the contact pattern is centrally located 
up and down on the face of the ring gear. 


ADJUSTMENTS EFFECTING 
TOOTH CONTACT 


Two adjustments can be made which will affect 
tooth contact pattern: backlash, and position of drive 
pinion in carrier. The effects of bearing preloads are 
not readily apparent on (hand loaded) red lead tests; 
however, these adjustments should be within speci- 
fications before proceeding with backlash and drive 
pinion adjustments. 


Backlash is adjusted by means of the side bearing 
adjusting nuts which move the entire case and ring 
gear assembly closer to or farther from drive pinion. 
(The adjusting nuts are also used to set side bearing 
preload.) 


The position of the drive pinion is adjusted by 
increasing or decreasing the shim pack between the 
pinion head and inner race of rear bearing. The shim 
pack is used in the differential to compensate for 
manufacturing tolerances. Increasing shim pack thick- 
ness will move pinion closer to centerline of ring gear 
(Fig. 4-27). Decreasing shim pack thickness will move 
pinion farther away from centerline of ring gear. 


EFFECTS OF BACKLASH 
ON TOOTH PATTERN 


The terms “excess” and “insufficient” refer to set- 
tings which are greater than .009” or less than .005” 
as specified. With respect to tooth contract patterns, 
“excess” refers to backlash which, although less than 
.009”, is more than necessary to provide desired pat- 
tern. Similarly, “insufficient” refers to backlash which, 
although .005” or more, is less than necessary to pro- 
vide desired pattern. 


Excess backlash, provided pinion is properly posi- 
tioned, will give a high heel pattern on both drive and 
coast sides (Fig. 4-28). Decreasing backlash by mov- 
ing case and ring gear assembly closer to pinion will 
cause pattern to move toward toe end and down 
toward center of tooth on both drive and coast sides. 
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Insufficient backlash, provided pinion is properly 
positioned, will give a low toe pattern on both drive 
and coast sides (Fig. 4-29). Increasing backlash will 
cause pattern to move toward heel end and up toward 
top of tooth on both drive and coast sides. 


EFFECTS OF PINION POSITION 
ON TOOTH PATTERN 


When drive pinion is too far away from centerline 
of ring gear, the pattern will be a high heel contact 
on drive side and a high toe contact on coast side 
(Fig. 4-30), provided backlash is within specifications 
of .005” to .009”. Moving pinion closer to centerline 
of ring gear by increasing shim pack thickness will 
cause the high heel contact on drive side to lower and 
move toward toe; the high toe contact on coast side 
will lower and move toward heel (Fig. 4-31). 

When pinion is too close to ring gear, pattern will 
be a low toe contact on drive side, and a low heel 
contact on coast (Fig. 4-32), provided backlash is 
within specifications of .005” to .009”. Moving pinion 
farther away from ring gear by decreasing shim pack 
thickness will cause low toe contact on drive side to 
raise and move toward heel; low heel contact on coast 
will raise and move toward toe (Fig. 4-33). 


ADJUSTING TOOTH CONTACT 
BY CHANGING BACKLASH 


If tooth contact pattern does not look exactly like 
those illustrated in Figs. 4-25 through 4-33, adjust 
backlash to several different values, from minimum to 
maximum, testing tooth contact after each adjustment. 
By this means, a pattern should be found which will 
look similar to one of those illustrated in the above 
figures. 


HEEL HEEL 


DRIVE SIDE 
(CONVEX) 


COAST SIDE 
(CONCAVE) 


Fig. 4-28 Tooth Pattern When Backlash is Excessive 


HEEL HEEL 


DRIVE SIDE 
(CONVEX) 


COAST SIDE 
(CONCAVE) 


Fig. 4-29 Tooth Pattern when Backlash is Insufficient 


Correction can then be made by changing backlash 
or pinion position as may be required. 


CORRECTION FOR EXCESSIVE BACKLASH 


If red lead test produces a tooth pattern on heel of 


HEEL HEEL 


DRIVE SIDE 
(CONVEX) 


COAST SIDE 
(CONCAVE) 


Fig. 4-30 Tooth Pattern When Pinion is too Far Away 
From Ring Gear (Shim Pack Thickness Insufficient) 


HEEL ~ HEEL 


DRIVE SIDE 
(CONVEX) 


COAST SIDE 
(CONCAVE) 


Fig. 4-31 Direction of Movement of Tooth Contacts 
when Shim Pack Thickness is Increased 
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HEEL HEEL 


DRIVE SIDE 
(CONVEX) 


COAST SIDE 
(CONCAVE) 


Fig. 4-32 Tooth Pattern when Pinion is Too Close to 
Ring Gear (Shim Pack Thickness Excessive) 


tooth, similar to that in Fig. 4-28, backlash is exces- 
sive. To correct this condition proceed as follows: 


1. Loosen bearing cap bolts and retighten slightly 
more than finger tight. 


2. Back off right hand adjusting nut (Fig. 4-34) 
one notch and tighten left hand adjusting nut one 
notch (each notch of adjustment will change backlash 
.002”—.004”), depending on ratio. 


CAUTION: Do not decrease backlash below mini- 
mum specifications of .005”. Tap each bearing cap 
and rock case to ensure proper seating of bearings. 


3. Tighten bearing cap bolts to 65-85 lb. ft. torque 
and tap heads of bolts intermittently while tightening 
to ensure proper seating of caps and sufficient tightness. 


4. Recheck backlash. 
5. Recheck tooth contact pattern by red lead test. 


6. Repeat adjustments one notch at a time, re- 


HEEL 


DRIVE SIDE 
(CONVEX) 


COAST SIDE 
(CONCAVE) 


Fig. 4-33 Direction of Movement of Tooth Contacts 
when Shim Pack Thickness is Decreased 


checking pattern by red lead test to determine whether 
backlash will give correct pattern. 


CAUTION: Do not reduce backlash below minimum 
specification of .005”. If backlash adjustment does 
not give desired pattern, pinion position will have 
to be adjusted. 


7. If correct contact pattern is obtained reinstall 
differential carrier assembly in housing. 


8. Road test for noise appraisal. 


CORRECTION FOR 
INSUFFICIENT BACKLASH 


If red lead test produces a tooth pattern on toe of 
tooth, similar to that in Fig. 4-30, backlash is insuf- 
ficient. This type of pattern may be the result of 
carrying adjustment for backlash, too far (less than 
.005” lash). Increase lash by backing off left adjusting 
nut one notch and tighten right adjusting nut one 
notch (each notch of adjustment will change backlash 
.002”—.004” depending on ratio). 


Do not exceed maximum backlash specification of 
009”. 


NOTE: On very high mileage gear sets, where a 
definite wear pattern has been established, it is per- 
missible to exceed .009” backlash if so doing will give 
desired pattern. It is important, however, that backlash 
not be exceeded except on very high mileage gear sets. 


If backlash adjustment does not give desired pattern, 
pinion will have to be adjusted by reshimming between 
the pinion gear and pinion rear bearing inner race. 


ADJUSTING TOOTH CONTACT 
BY CHANGING PINION POSITION 


Should differential side bearing preloacl correction 
(or backlash adjustment) fail to give correct tooth con- 
tacts, pinion adjustment by reshimming is necessary. 


Fig. 4-34 Backing Right Adjusting Nut with J-972-A 
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Examining gear tooth contacts after adjusting back- 
lash to the best condition (red lead test) and compare 
with Fig. 4-30 and 4-32. 


NOTE: Changing position of drive pinion will cause 
a change in backlash if case is replaced in same 
position in carrier cross bore as it was before pinion 
was shimmed. For example, if backlash is .006” and 
pinion is shimmed from .010” to .013” and case is 
replaced in same position in carrier cross bore, back- 
lash will decrease to less than .006”. Since there is only 
one combination of shim thickness and backlash (that 
is, pinion position and case position) which will give 
correct pattern, it will be necessary to adjust backlash 
to several values and check pattern after each adjust- 
ment in order to obtain correct pattern or to determine 
if a different shim thickness is required to obtain 
correct pattern. 


CORRECTION FOR PINION ADJUSTMENT 
TOO FAR AWAY FROM CENTERLINE OF 
RING GEAR 


If there is insufficient shim thickness between pinion 
head and bearing race, contact between gear teeth will 
be similar to that shown in (Fig. 4-30). Note that tooth 
contact is on heel of drive side and high, and on toe 
of coast and high. 


Increase by adding or exchanging shims between 
the pinion gear and pinion rear bearing inner race to 
secure .002” to .003” greater total thickness. Shims 
are available in thicknesses of .004”, .005””, .006”, .007” 
and .010”. Always measure shims being used to deter- 
mine exact size. 


CORRECTION FOR PINION ADJUSTMENT 
TOO CLOSE TO CENTERLINE 
OF RING GEAR 


If there is too much shim thickness back of pinion 
rear bearing inner race, contact between gear teeth 
will be similar to that shown in Fig. 4-32. Note that 
tooth contact is low on toe of drive side and low on 
heel of coast side. To remedy this condition follow 
the procedure for CORRECTION FOR PINION 
ADJUSTMENT TOO FAR AWAY FROM CEN- 
TERLINE OF RING GEAR, except that shim thick- 
ness should be reduced .002” to .003” at a time to 
obtain correct pattern. 


DIFFERENTIAL ASSEMBLY—OVERHAUL 


DIFFERENTIAL CARRIER ASSEMBLY— 
DISASSEMBLE 


1. Remove differential assembly and clean exterior 
of assembly. 


Fig. 4-35 Bearing Cap and Adjusting Nut Marked for 
Side Location 
2. Clean interior of differential. 
3. Perform a good pre-repair investigation: 
a. Check and adjust side bearing preload. 


b. Check and adjust ring gear and pinion back- 
lash. 


4. Make good red lead test observing tooth con- 
tact pattern. 


5. With differential assembly positioned in holding 
fixture J-6571, mark pedestal caps and side bearing 
adjusting nuts with punch, or other suitable tool, to 
distinguish right from left so they can be replaced on 
correct sides (Fig. 4-35). 


6. Remove side bearing adjusting nut retainers. 


7. Loosen pedestal cap bolts and back off on left 
adjusting nut to relieve side bearing preload. 


Fig. 4-36 Checking Pinion Rear Bearing for Roughness 


4-18 1963 PONTIAC CHASSIS SHOP MANUAL 


Fig. 4-37 Holding Companion Flange with J-6289 


8. Remove four pedestal cap bolts, pedestal caps 
and side bearing adjusting nuts. 


9. Remove differential case and ring gear assembly. 


CAUTION: Keep side bearing outer races with 
mated side bearings so these mating parts can be 
correctly replaced if, after inspection, they are 
found to be in good condition. 


10. Before removing pinion gear from carrier, oil 
pinion bearings with engine oil and turn pinion several 
revolutions (Fig. 4-36). If pinion turns smoothly, a 
visual inspection of the pinion bearings, after pinion 
has been removed, will be sufficient. 


NOTE: If roughness is detected when turning 
pinion, pinion bearings and outer races should be care- 
fully inspected, after pinion is removed, to determine 
whether a change is necessary. 


11. Rotate carrier holding fixture J-6571 and remove 
drive pinion nut and washer, using heavy duty socket 


Fig. 4-38 Removing Companion Flange with 
Puller J-6295 


and companion flange holding tool J-6289 (Fig. 4-37). 


12. Remove companion flange, using puller J-6295 
and holding tool J-6289 (Fig. 4-38). 


13. Carefully remove pinion from carrier so as not 
to injure threads. 


NOTE: If pinion stem does not slide freely from 
front bearing, temporarily reinstall pinion nut and 
lightly tap pinion out of bearing with a soft-faced 
hammer. If necessary, use an arbor press to press 
pinion through bearing. (Use washer and nut on pinion 
stem to prevent pinion from dropping.) 


14. Remove spacer and spacer washer, if washer 
was installed. 


15. Using chisel or other suitable tool, reniove pinion 
oil seal from bore in carrier (Fig. 4-39). 


NOTE: Always install new seal when assembling 
differential. 


16. Lift front bearing inner race and roller assembly 
from carrier. 


17. Wash front bearing inner race in cleaning fluid 
and examine for damaged rollers or pitted inner race. 


18. Clean front bearing outer race in carrier and 
examine for failure. 


19. Place inner race in outer race and turn while 
pressing. 


20. If excessive wear is noted and bearing is to be 
replaced, remove carrier from holding fixture and place 
on supporting plate in arbor press. 


DRIVE PINION 
OIL SEAL 


Fig. 4-39 Removing Pinion Oil Seal 
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21. Using remover J-8914 and drive handle J-8092, 
press outer race from carrier (Fig. 4-40). 


22. Without removing rear bearing from pinion 
shaft, wash inner race and roller assembly in cleaning 
fluid and examine for damaged rollers. 


23. Clean rear bearing outer race and examine 
visually for failure. 


24. Position drive pinion, with rear bearing assem- 
bly installed, in rear bearing outer race in carrier and 
rotate pinion while exerting pressure on bearing (Fig. 
4-36). 


NOTE: If bearing turns smoothly and has no 
visual defects, do not remove outer race from carrier 
unless carrier is to be replaced. 


25. To remove pinion rear bearing from pinion 
stem, place bearing remover J-9746 and press plate 
holder J-6407, less insert, between bearing and pinion 
gear (Fig. 4-41). 


NOTE: Flanged sides of bearing remover J-9746 
should be adjusted to grip rear side of bearing. 


26. Using arbor press, press rear bearing from 
pinion stem. 


27. Remove adjusting shims from pinion. 


28. If, during visual inspection, it was determined 
to replace rear pinion bearing, press rear bearing 
outer race from carrier, using remover J-9765 and 
drive handle J-8092 (Fig. 4-42). 

NOTE: Both front bearing and outer race and rear 

bearing and outer race are mated parts. If either 

bearing is to be replaced, its mating outer race must 
also be replaced. 


}.8092 
HANDLE 

8914 
REMOVER | 
HMIDOEN 


Fig. 4-40 Removing Front Pinion Bearing Outer Race 
with J-8914 and Drive Handle J-8092 


J-9746 


J-6407 
LESS INSER1 


Fig. 4-41 Removing Rear Bearing with J-9746 and 


Press Plate J-6407 Less Insert 


CLEANING AND INSPECTION 


1. Check drive pinion stem and gear for excessive 
wear. 


NOTE: Ring gears and pinions are matched in 
sets at the factory and are serviced only in sets. 
Never attempt to replace either a ring gear or pinion 
without its mating member. 


2. Thoroughly clean and inspect carrier for cracks 
or other damage. 


3. Ensure that oil passages in carrier are clean and 
clear. 


J-8092 


J-9765 
REMOVER 
(HIDDEN) 


Fig. 4-42 Removing Rear Bearing Outer Race with 
J-9765 and J-8092 
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Fig. 4-43 


Installing Rear Bearing Outer Race with 
J-8898 and J-8092 


4. Inspect threads in pedestals and caps to ensure 
that differential bearing adjusting nuts will turn freely. 


5. Carefully inspect pinion bore and_ shoulders 
against which pinion bearing outer races seat to en- 
sure they are free of burrs, nicks, or material which 
would prevent proper seating of bearing outer races. 


NOTE: If carrier is being replaced, thoroughly 
clean and inspect new carrier, paying particular 
attention to machined surfaces in bearing caps and 
pedestals. Be sure all metal filings and foreign ma- 
terial are removed in the pedestal cap screw holes 
in the carrier. Ensure that caps seat squarely on 
pedestals; use mill file lightly to remove nicks and 
burrs. 


DIFFERENTIAL CARRIER ASSEMBLY— 
ASSEMBLE 


1. If front and rear bearing outer races were re- 
moved for replacement, lubricate cavity for outer 
race of rear pinion bearing with clean engine oil. 


2. Install new rear pinion outer race inside carrier, 
making certain race is started squarely in bore. 


NOTE: If not square in bore, race may shave sides 
of counterbore as it is driven in resulting in an 
improperly seated race. 


3. Using J-8092 and J-8898, drive outer race into 
cavity until firmly seated (Fig. 4-43). 


4, Lubricate cavity for outer race of front pinion 
bearing and start new front bearing outer race 
squarely in bore. 


5. Using J-8092 and J-7818, drive outer race of 
front pinion bearing until firmly seated in cavity 
(Fig. 4-45). 


6. If old ring gear and pinion assembly is to be 
replaced, use shim pack removed at disassembly, 
placing them between pinion gear and pinion rear 
bearing inner race. 


NOTE: If new ring gear and pinion assembly is being 
installed, start with shim pack thickness of .015” to 
017”. 


7. Lubricate front and rear bearing inner race 
surfaces of pinion shaft with clean engine oil. 


8. Place initial (or new shim pack of .015” to 
017”) on pinion shaft and install rear bearing on 
pinion stem with wide side of bearing toward pinion 
gear (Fig. 4-46). 


9. Using bearing installer J-6547 and press plate 
J-6407, press rear pinion bearing into place (Fig. 
4-47). 


10. Install new collapsible spacer on pinion stem. 


11. Lubricate pinion stem splined end with clean 
engine oil. 


12. Lubricate rear pinion bearing with differential 
lubricant. 


13. Lubricate front pinion bearing with differential 
lubricant. 


14. Install suitable sealer on outside diameter of 
new front seal. 


15. With carrier positioned in hold:ng fixture 
J-6571, insert pinion gear assembly, holding pinion 
gear to prevent its falling out. 


16. Place front pinion bearing into position in car- 
rier, using hand pressure. 


17. Install new front seal using J-5395-A (Fig. 4- 
48). 


18. Lubricate outer surface of companion flange 
with engine oil and tap in position far enough to 
permit installation of washer and lock nut. 


19. Install companion flange lock nut washer and 
lock nut. 


20. Using companion flange holding tool J-6289, 
tighten the nut a little at a time (Fig. 4-49), stop- 
ping frequently to turn the pinion several revolutions 
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1. Differential Side Bearing 10. Differential Pinion Gear 20. Pinion Bearing Spacer 
2. Pinion Shaft Lock Screw 11. Pinion Gear Thrust Washer 21. Lock Bolt and Washer 
3. Differential Case 12. Differential Side Gear 22. Adjusting Nut Lock 
4. Ring Gear to Case Bolt 13. Side Gear Thrust Washer 23. Side Bearing Adjusting Nut 
5. Pinion Gear Thrust Washer 14. Cap to Carrier Bolt 24. Differential Carrier Assembly 
6. Differential Pinion Gear 15. Side Bearing Cap 25. Pinion Front Bearing 
7. Side Gear Thrust Washer 16. Ring Gear 26. Pinion Oil Seal 
8. Differential Side Gear 17. Pinion Gear 27. Companion Flange Assembly 
9. Pinion Shaft 18. Drive Pinion Bearing Shims 28. Pinion Nut (Companion Flange) 
19. Pinion Rear Bearing 
Fig. 4-44 Differential—Exploded View 
to seat rollers and to check turning effort with pound- TORQUE CONDITION 


inch torque wrench KMO-652. Repeat until torque 


required to keep turning is as follows: 10-12 lb. in. Old bearings and old pinion oil seal. 


(2000 miles or more). 

NOTE: Torque measurement may be taken using 

steering gear adjusting spring scale J-544-A hooked 12-15 lb. in. | Old bearings and new pinion oil seal. 
to holding tool J-6289 at a point 10 inches from 
pinion shaft center (Fig. 4-50). Reading in pounds 
times 10 inches will give pound-inches; thus three 24-32 lb. in. | New bearings and new pinion oil seal. 
pounds on spring scale will indicate thirty pound- 
inches. Readings between pound graduations must 
be read in tenths rather than in ounces, for example, 
3 pounds 8 ounces is read 3.5 pounds or 35 pound- 
inches. to install a new bearing spacer. 


22-26 lb. in. New bearings and old pinion oil seal. 


If torque required to keep pinion turning exceeds 


maximum of above specifications, it will be necessary 
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J-8092 


J-7818 


FRONT BEARING 
OUTER RACE 


DIFFERENTIAL 
CARRIER 


Fig. 4-45 Installing Front Bearing Outer Race with Fig. 4-47 Installing Rear Bearing with 
J-7818 and J-8092 J-6547 and J-6407 


CAUTION: Extreme care must be used in tightening 
pinion nut to preload the bearings correctly. In- 
correct preload may result in bearing failure. Never 
back off nut fo reduce preload—replace spacer. 


PINION - PINION REAR STANDARD DIFFERENTIAL CASE 
DRIVE SHAFT 5 : BEARING ASSEMBLY—OVERHAUL 


STANDARD DIFFERENTIAL CASE 
ASSEMBLY—DISASSEMBLE 


1. Before disassembling differential case, inspect 
differential side bearings for visible damage of rollers 
and outer races. 


DRIVE 
PINION 
GEAR 


Fig. 4-46 Location of Pinion Shims Fig. 4-48 Installing Pinion Oil Seal 
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2. Place one outer race onto its mated inner race 
and roller assembly and turn slowly, applying hand 
load. 


3. If bearing outer race turns smoothly and no 
visible damage is found, bearing can probably be 
reused. 


4. Repeat above operation with other outer race 
and mated bearing and check for smoothness. 


NOTE: Both side bearings and their races are 
mated parts. If either bearing is to be replaced, its 
mating outer race must also be replaced. 


5. Inspect fit of inner races on case hubs by prying 
against shoulders at puller recesses. Bearing inner 
races must be tight on case hubs. 


NOTE: If either is loose on case, the entire case 
must be replaced. 


6. If bearing inspection indicates that bearings 
should be replaced, insert differential case in vise 
and, using side bearing puller J-986-P, remove side 
bearing (Fig. 4-51). 


CAUTION: Make certain ends of puller arms are 
firmly seated in recesses in sides of hubs and 
fully against inner race of bearing. 


7. Turn differential case in vise and remove other 
side bearing in same manner. 


8. Remove pinion shaft lock screw and washer. 


9. Drive pinion shaft out of case, using brass drift 
(Fig. 4-52). 


10. Remove differential pinion gears, thrust wash- 
ers and side gears. 


Fig. 4-49 Tightening Drive Pinion Nut 


Fig. 4-50 Checking Pinion Bearing Preload with J-544-A 


11. Clamp case in vise so jaws are 90° to pinion 
shaft holes (Fig. 4-53), and remove twelve ring gear 


retaining screws and remove ring gear. 


CLEANING AND INSPECTION 


1. Thoroughly clean differential case and inspect, 
paying particular attention to ring gear mounting 
flange, ring gear pilot, and side bearing hubs. 


Fig. 4-51 Removing Differential Case Side Bearing 
with J-986-P 
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PINION SHAFT 


BRASS DRIFT 


Fig. 4-52 Removing Differential Case Pinion Shaft 


2. Remove nicks and burrs with mill file (Fig. 
4-45). 


NOTE: If new case is to be used, thoroughly clean 
new case in suitable solvent, making certain bolt 
holes and bolts are clean of steel filings and foreign 
material. 


3. Clean side gears, pinion gears and thrust wash- 
ers with suitable solvent and inspect for excessive 
wear. 


4. Check fit of side gears in counterbores of case. 
If excessive radial looseness (.006” or more) is evi- 
dent, it will be necessary to replace side gears or case. 


5. Thoroughly clean ring gear and inspect back 


Fig. 4-53 Removing Ring Gear From Case 


side for any adhering material which may effect run- 
out. 


6. Position ring gear on case and check fit of gear 
on flange and pilot. 


CAUTION: Do not use hammer to force ring gear 
on case. 


7. Replace parts as necessary and coat with clean 
engine oil before installing in case. 


STANDARD DIFFERENTIAL CASE 
ASSEMBLY—ASSEMBLE 


1. Make certain burrs and high spots are removed 
from differential case and ring gear pilot. Wipe or 
blow filings from surface. 


2. Position ring gear on case and check fit of gear 
on flange and pilot. 


CAUTION: Do not use hammer to force ring gear 
on case. 


3. Install ring gear attaching bolts (Fig. 4-55). 
Tighten all bolts evenly and alternately to 55-60 Ib. 
ft. torque. 


NOTE: Tighten bolts finger tight, then tighten 
evenly and alternately across the diameter in pro- 
gressive stages of tightness until final torque is 
reached. 


4. Remove differential case from vise and lubri- 
cate outer bearing surfaces. 


5. Using J-5292, press on left side bearing with 
arbor press. 


6. Reverse differential case and press on right side 
bearing, using J-5292, (Fig. 4-56). 


7. Install pinion shaft lock screw and lock washer 
finger tight. 


BEARING 


Fig. 4-54 Removing Burrs and Nicks From 
Mounting Flange 
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8. Lubricate side bearing crossbore of carrier with 
clean engine oil. 


9. Install differential case in differential carrier. 


10. Lubricate inner and outer surfaces of side 


bearing races and install over bearings. Be sure that 
parts are properly mated. 


11. Lubricate machined area of side bearing ad- 
justing nuts and position them in threaded portion at 
ends of differential carrier, making certain threads 
are lined up. 


NOTE: Make certain adjusting nuts are installed 
in their respective positions as indicated by mark- 
ings made before disassembly. 


12. Before installing pedestal caps, adjust side 
bearing adjusting nuts until backlash between ring 
gear and pinion is nearly zero. 


13. Lubricate inner surface of left pedestal cap 
and install on differential carrier. 


NOTE: Check markings made at disassembly, 
making certain pedestal caps are installed in their 
proper place. 


14. Install two cap bolts and tighten until snug. 


15. Lubricate inner surface of right pedestal cap 
and install on differential carrier. Insert two cap 
bolts and tighten until snug. 


16. Lubricate hub, inner bore and outer face of 
left differential side gear and install in differential 
case. 


Fig. 4-55 Installing Ring Gear 


Fig. 4-56 Installing Side Bearings with J-5292 


17. Lubricate hub, inner bore and outer face of 
right differential side gear and install in differential 
case. 


18. Lubricate outer side and inner bore of both 
differential pinion gears. 


19. Install one pinion gear and rotate side gears 
until pinion gear is positioned on far side of case. 


20. Install second pinion gear directly opposite first 
pinion gear, making certain they line up. 


PINION GEAR 
THRUST WASHER 


Fig. 4-57 Placing Pinion Gear Thrust Washer in Position 
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PINION GEAR 
AND THRUST 
WASHER 


DIFFERENTIAL 
SIDE GEAR 


Fig. 4-58 Installing Pinion Gear Thrust Washer 


21. Lubricate both sides of pinion gear thrust 
washers and rotate side gears so that one pinion gear 
is positioned to receive washer, and install (Fig. 4-57). 


22. Position second pinion gear to receive washer 
by rotating side gears in opposite direction and in- 
sert second washer (Fig. 4-58). 


23. Loosen pinion shaft lock screw. 


24. Lubricate and install differential pinion shaft, 
lining up hole in shaft with lock screw (Fig. 4-59). 
Tighten pinion shaft lock screw to 10-20 ft. Ibs. 
torque. 


25. Adjust side bearing preload as follows: 


PINION SHAFT 
LOCK SCREW 


PINION SHAFT 
LOCK SCREW HOLE 


Fig. 4-59 Installing Pinion Shaft 


a. Tighten right adjusting nut, backing off left nut 
if necessary, to bring adjusting nuts in full contact 
with outer races and to provide a slight amount of 
backlash. (When turning nuts keep nuts in contact 
with races to maintain a slight amount of preload on 
side bearings.) 


b. Tighten left nut, backing off on right nut, if 
necessary, but keeping nuts against races to main- 
tain preload while rocking case until backlash has 
just been eliminated. If left nut is not in a locking 
position when backlash has been eliminated, back off 
to nearest locking position. 


c. Back off right nut to ensure that nut and outer 
race do not turn together. Retighten right nut until 
outer race just starts to turn with nut; mark this 
point on adjusting nut. 


d. Tighten right nut one notch, tap each bearing 
cap, and rock ring gear for backlash check. 


e. Repeat above step until right nut has been 
tightened a total of two to three notches to properly 
spot bearing and correctly preload bearings. 


26. Position indicator KMO-30 at side of ring gear 
and check ring gear run-out. Run-out should not 
exceed .002” (Fig. 4-60). 


27. Using indicator KMO-30, check variance of 
ring gear backlash. Backlash should not exceed .005”’- 
.009” (Fig. 4-61). 


NOTE: After taking one reading, indicator should 


Fig. 4-60 Checking Ring Gear Run-out with KMO-30 Set 
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be placed 180° around ring gear for second reading 
to determine variance of backlash. Variation should 
not exceed .002”. 


28. Torque four pedestal caps to differential carrier 
bolts 65-85 ft. lbs. 


29. Tap heads of bolts firmly to properly seat 
pedestal caps. 


30. Perform red lead test and obtain proper tooth 
pattern. 


31. Install side adjusting nut retainers and tighten 
retainer screws to 10-20 lb. ft. torque. 


SAFE-T-TRACK CASE ASSEMBLY—OVERHAUL 


SAFE-T-TRACK DIFFERENTIAL 
CASE ASSEMBLY—DISASSEMBLE 


1. If not previously done, mark right and left 
bearing caps and adjusting nuts; remove adjusting 
nut locks. 


2. Loosen bearing cap bolts and back off on left 
adjusting nut to relieve side bearing preload. 


3. Refove bearing caps and adjusting nuts, remove 
case and ring gear assembly. 


NOTE: Keep side bearing outer races with side 
bearings so these mating parts can be correctly 
replaced during build-up. 


1. Before disassembling differential case, inspect 
differential side bearings for visible damage of rollers 
and outer races. 


2. Place one outer race onto its mated inner race 
and roller assembly and turn slowly, applying hand 
load. 


3. If bearing outer race turns smoothly and no 


Fig. 4-61 


Checking Backlash with KMO-30 Set 


Fig. 4-62 Removing Side Bearings Using J-986-P 


visible damage is found, bearing can probably be 
reused. 


4. Repeat above operation with other outer race 
and mated bearing and check for smoothness. 


NOTE: Both side bearings and their outer races 
are mated parts. If either bearing is to be replaced, 
its mating outer race must also be replaced. 


5. Inspect fit of inner races on case hubs by pry- 


SCRIBE 


Fig. 4-63 Alignment Marks on Differential Case Halves 


4-28 1963 PONTIAC CHASSIS SHOP MANUAL 


DIFFERENTIAL CASE 
FLANGE HALF 


CLUTCH 
DISC 


CLUTCH 
PLATE 


PINION 


SIDE GEAR 


SHAFT RING SPRING 


DIFFERENTIAL CASE 
BUTTON HALF 


\. A 


SIDE GEAR BELLEVILLE 


Fig. 4-64 Safe-T-Track Differential—Exploded View 


ing against shoulders at puller recesses. Bearing 
inner races must be tight on case hubs. 


NOTE: If either bearing is loose on case, the entire 
case must be replaced. 


6. If bearing inspection indicates that bearings 
should be replaced, insert differential case in vise 
and, using side bearing puller J-986-P, remove side 
bearing (Fig. 4-62). 


CAUTION: Make certain ends of puller arms are 
firmly seated in recesses in sides of hubs and fully 
against inner race of bearing. 


7. Turn differential case in vise and remove other 
side bearing in same manner. 


8. Remove ring gear. 


9. Scribe mark differential case halves (Fig. 4-63) 
to aid in alignment of case when assembling. 


MOUNTING 
FLANGE 


RING GEAR 
PILOT 


Fig. 4-65 Removing Nicks and Burrs from 
Mounting Flange 


10. Remove eight differential case button half at- 
taching bolts. 


11. Separate the case halves and remove the pinion 
mate cross shafts, bevel pinion mate gears, bevel side 
gears, side gear rings, clutch friction plates, and 
clutch friction discs. 


NOTE: Care should be taken to note how the 
friction plates and friction discs are assembled 
(See Fig. 4-64). The exact location and orienta- 
tion of the Belleville Spring Plate used on each 
side should be noted here. Each pinion cross shaft 
should also be marked or scribed so that each pin 
cam surface will match with the same “V” ramp 
in the case when reassembling. 


CLEANING AND INSPECTION 


1. Thoroughly clean differential case and inspect, 
paying particular attention to ring gear mounting 
flange, ring gear pilot, and side bearing hubs. 


2. Remove nicks and burrs from ring gear flange 
with mill file (Fig. 4-65). 


NOTE: If a new case half is to be used, thoroughly 
clean new case in suitable solvent, making certain 
bolt holes and bolts are clean of steel filings. 


3. Clean side gears, side gear rings, pinion gears, 
pinion shafts and clutch discs and plates with suit- 
able solvent and inspect for excessive wear. 


4. Inspect clutch discs, plates and Belleville spring 
for worn surfaces, cracked, or distorted condition. 


5. Inspect side gear rings and differential case half 
for excessive wear at the Belleville cortact surface. 
Replace worn or damaged parts. 
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NOTE: In the event that one or more of the clutch 
friction plates, discs or spring plates need replacing, 
it is suggested that the entire stack of plates, discs 
and spring plates on each side be replaced. 


6. Thoroughly clean ring gear and inspect back 
side for any adhering material which may effect 
run-out. 


7. Position ring gear on case and check fit of gear 
on flange and pilot. 


CAUTION: Do not use hammer to force ring gear 
on case. 


8. Replace parts as necessary and coat with clean 
engine oil before installing in case. 


SAFE-T-TRACK DIFFERENTIAL 
CASE ASSEMBLY—ASSEMBLE 


NOTE: It is important that all clean parts be 
placed on clean paper or cloth to prevent the possi- 
bility of dirt being assembled into the unit. 


As each part is reassembled in its proper position, 
it is necessary that it be lightly coated with the cor- 
rect lubricant. 


1. Hold differential case flange half on its side and 
install Belleville spring clutch discs and plates as 
shown in Fig. 4-66. 


NOTE: Install Belleville spring first with convex 
side toward case and (so that the I.D. of the spring 
is in contact with case) then a clutch disc, clutch 
plate, disc and plate in this order as shown in Fig. 
4-64. 


CLUTCH 
PLATE 


BELLEVILLE 
SPRING 


Fig. 4-66 Installing Belleville Spring, Clutch Discs 
and Plates 


ALIGNING 
MARKS 


Fig. 4-67 Assembly of Differential Case Halves 


2. Install side gear ring making sure it has a slight 
drag when rotating. 


3. Install side gear in side gear ring and one cross 
shaft and pinions making sure recess in center of 
shaft is up. 


4. Then install remaining cross shaft, pinions bevel 
gear, side gear (splined end up) then stack plates, 
discs, and Belleville spring over splines of side gear. 


5. Assemble differential case flange and button 
halves as shown in Fig. 4-67, making sure scribe 
marks are in alignment. 


6. Install the case bolts loosely. 


7. Use the axle shafts from the vehicle and align 
the splines of the side gear with the side gear ring. 
(See Fig. 4-68.) 


RING GEAR 
SAFE-T-TRACK 
DIFFERENTIAL CASE 


SIDE BEARING 


AXLE SHAFT 


Fig. 4-68 Aligning Differential Case Parts 
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Fig. 4-69 Torquing Differential Case Half Bolts 


8. With these axle shafts in position, tighten the 
differential case bolts evenly, and alternately to 40 
lb. ft. torque (Fig. 4-69). Remove the axle shafts. 


NOTE: A visual check can be made here to 
determine whether or not the Safe-T-Track com- 
ponents have been assembled properly. Each 
pinion mate cross shaft can be tight on its ramp 
or in the event there is clearance between the 
cross shaft and the ramp it should be only .002”. 


Fig. 4-70 Checking Ring Gear Run-out with 
KMO-30 Set 


9. If side bearings were removed, lubricate outer 
bearing surfaces and, using J-5292, press on bearings 
with arbor press. 


10. Position ring gear on flange half ancl install ring 
gear attaching bolts, tightening alternately and evenly 
to 55-60 lb. ft. torque. 


DIFFERENTIAL CASE ASSEMBLY— 
INSTALL IN CARRIER 


1. Lubricate side bearing crossbore of carrier with 
clean engine oil. 


2. Install differential case in differential carrier. 


3. Lubricate inner and outer surfaces of side bear- 
ing races and install over bearings. Be sure that parts 
are properly mated. 


4. Lubricate machined area of side bearing adjust- 
ing nuts and position them in threaded portion at 
ends of differential carrier, making certain threads 
are lined up. 


NOTE: Make certain adjusting nuts are installed 
in their respective positions as indicated by mark- 
ings made before disassembly. 


5. Lubricate inner surface of left pedestal cap and 
install loosely on differential carrier. 


6. Adjust side bearing adjusting nuts. until back- 
lash between ring gear and pinion is nearly zero. 


NOTE: Check markings made at dissembly, mak- 
ing certain pedestal caps are installed in their 
proper place. 


7. Tighten two cap bolts until snug. 


8. Lubricate inner surface of right pedestal cap 
and install on differential carrier. Insert two cap 
bolts and tighten until snug. 


9. Adjust side bearing preload as follows: 


a. Tighten right adjusting nut, backing off left 
nut if necessary, to bring adjusting nuts in full con- 
tact with outer races and to provide a slight amount 
of backlash. (When turning nuts keep nuts in con- 
tact with races to maintain a slight amount of 
preload on side bearings.) 


b. Tighten left nut, backing off om right nut, if 
necessary, but keeping nuts against races to main- 
tain preload while rocking case until backlash has 
just been eliminated. If left nut is not in a locking 
position when backlash has been elirninated, back 
off to nearest locking position. 
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c. Back off right nut to ensure that nut and 
outer race do not turn together. Retighten right nut 
until outer race just starts to turn with nut; mark 
this point on adjusting nut. 


d. Tighten right nut one notch, tap each bearing 
cap, and rock ring gear for backlash check. 


e. Repeat above step until right nut has been 
tightened a total of two to three notches to properly 
seat bearing and correctly preload bearings. 


10. Position indicator KMO-30 at side of ring gear 
and check ring gear run-out. Run-out should not 
exceed .001” (Fig. 4-70). 


11. Using indicator KMO-30, check variance of 
ring gear backlash. Backlash should not exceed 
.005”-.009”" (Fig. 4-71). 


NOTE: After taking one reading, indicator should 
be placed 180° around ring gear for second read- 
ing to determine variance of backlash. Variation 
should not exceed .002”. 


12. Torque four pedestal cap to differential car- 
rier bolts 65-85 Ib. ft. 


13. Tap heads of bolts firmly to properly seat 
pedestal caps. 


14. Perform red lead test and obtain proper tooth 
pattern. 


15. Install side adjusting nut retainers and tighten 
retainer screws to 10-20 lb. ft. torque. 


DIFFERENTIAL ASSEMBLY—INSTALL IN VEHICLE 


1. Thoroughly wash interior of axle housing with 
cleaning fluid. Clean surface of housing contacting 
carrier gasket and install new gasket. 


2. Install carrier over attaching bolts in housing 
and tighten attaching nuts evenly and alternately 
with 45 to 60 lb. ft. torque. 


3. Install axle shafts, rear axle bearing retainers, 
brake drums and wheels. 


4. Connect rear universal joint to companion 
flange, using new lock plates. Tighten nuts to 14- 
20 lb. ft. torque. Ensure that ears of lock plate are 
bent up against flat side of nuts. 


5. Fill axle housing to filler plug level with recom- 
mended lubricant. 


6. Road test for noise appraisal. 


Fig. 4-7] 


Checking Backlash with KMO-30 Set 


TROUBLE DIAGNOSIS AND TESTING 


Many noises reported as coming from the differ- 
ential actually result from other sources such as tires 
on certain road surfaces, body drumming, muffler 
roar, transmission rear bearing, wheel bearing, Hydra- 
Matic transmission rear oil pump, engine fan, intake 
silencer, etc. A careful check should be made to en- 
sure that noise is in the differential before disassem- 
bling. It should be remembered that rear axle gears, 
like any other mechanical device, are not absolutely 
quiet and should be accepted as being commercially 
quiet unless some abnormal noise is present. 


To make a systematic check for axle noise under 
standard conditions observe the following: 


1. Select a level tarvia or asphalt road to reduce 
tire noise and body drumming. 


2. Drive car far enough to thoroughly warm up 
rear axle lubricant. 


3. If noise is present, note speed at which it occurs. 
With car standing and clutch disengaged, or Hydra- 
Matic in neutral, accelerate engine to approximate 
speed where noise was noticed to determine if it is 
caused by exhaust or muffler roar or other engine con- 
dition. Repeat while engaging and disengaging clutch, 
transmission in neutral, to see if noise is in transmis- 
sion. (Transmission rear bearing noise can be isolated 
only by removing propeller shaft and operating trans- 
mission in “high”’.) See Hydra-Matic Transmission 
Sections 7C and 7D for distinguishing between Hydra- 
Matic transmission and axle noises. 
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4. Distinguish between tire noise and differential 
noise by noting if noise varies with various speeds, 
sudden acceleration and deceleration; exhaust and 
axle noise show variations under these conditions 
while tire noise remains constant and is more pro- 
nounced at speeds of 20 to 30 miles per hour. Further 
check for tire noise by driving car over smooth pave- 
ments or dirt roads (not gravel) with tires at normal 
pressure. If noise is caused by tires, it will noticeably 
change or disappear and reappear with changes in 
road surface. 


5. Rear suspension rubber bushings and coil spring 
insulators dampen out rear axle noise when correctly 
installed. Check to see that no metallic contact exists 
between the springs and spring opening in frame or 
between upper and lower control arm bushings and 
frame or axle housing brackets. Metal-to-metal con- 
tact at those points may result in “telegraphing”’ road 
noise and normal axle noise which would be objec- 
tionable if dampened by bushings. 


NOTE: It is important that a check also be made 
to ensure that the floor of body is not in metallic 
contact with frame. 


AXLE NOISES 


GEAR NOISE 


After the noise has been determined as being in the 
axle by following the above appraisal procedure, the 
type of axle noise should be determined to aid in 
making repairs if necessary. 


Gear noise (whine) is audible from 20 to 65 mph 
under four driving conditions. 


1. Drive—Acceleration or heavy pull. 
2. Road Load—Car driving load or constant speed. 


3. Float—Using enough throttle to keep the car 
from driving the engine—car slows down gradually 
but engine still pulls slightly. 


4. Coast—Throttle closed and car in gear. 

Gear noise most frequently has periods where noise 
is more prominent, usually 30 to 40 mph and 50 to 
60 mph. 


When objectionable axle noise is encountered, the 
driving condition and speed range should be noted 
and then differential removed for a red lead check. 
Shim and adjust to obtain best possible tooth pattern. 
If noise still persists, replace gear set. 


BEARING NOISE 


Bad bearings generally produce more of a rough 
growl or grating sound rather than the whine typical 
of gear noise. Bearing noise frequently “wow-wows” 
at bearing rpm which indicates a pinion or differential 
side bearing. 


NOTE: This noise could easily be confused with 
rear wheel bearing noise. Inspect and replace as 
required. A preponderance of axle noise is gears 
rather than bearings. 


BEARING FAILURE 


Bearings fail by “lapping”’, “spalling” or “‘locking’’. 
LAPPING. Lapping is caused by fine particles of 
abrasive material such as scale, sand or emery which 
are circulated by oil and which cause wearing away 
of roller and race surfaces. Bearings which are worn 
loose but remain smooth without spalling or pitting 
are clear evidence of dirty oil. 


SPALLING. Spalling failure of bearings is caused by 
overload or faulty assembly. Bearings which failed 
by spalling have either flaked or pitted rollers or 
races. Faulty assembly consists of misalignment or 
cocking of bearings, or adjustments which are too 
tight. 


LOCKING. Locking of bearings is caused by large 
particles of foreign material becoming wedged be- 
tween rollers and race usually causing one of the 
races to turn. Preloading of taper roller bearings 
higher than specified can also cause locking of bear- 
ings. 


KNOCK AT LOW SPEEDS 


Low speed knock can be caused by worn and 
brinelled universal joints or a side gear hub counter- 
bore in case worn oversize. Inspect and replace uni- 
versal joint or case and side gear as required. 


DRIVE-LINE SNAP 


A snap on sudden start either forward or reverse 
may be caused by loose companion flange. Remove 
flange, turn 180°, apply white lead and oil to spline 
and reinstall. Pinion nut must be tightened to original 
position. 


BACKLASH CLUNK 


Excessive clunk with acceleration and deceleration 
is caused by worn differential pinion shaft, excessive 
clearance between axle shaft and side gear splines, 
excessive clearance between side gear hub and count- 
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erbore in case, worn pinion and side gear teeth, worn 
thrust washers and excessive drive pinion and ring 
gear backlash. Remove worn parts and replace as 
required selecting close fitting parts when possible. 
Adjust pinion and ring gear backlash. 


DRIVE-LINE SQUEAL AND SQUEAK 


Squeals and squeaks are audible only at low 
speeds, seldom over 20 mph. A continuous squeal is 
from the pinion oil seal and an intermittent squeak is 
caused by dry cork washer in the universal joint. 
Seal squeaks frequently correct themselves but re- 
place persistent squealing seal. Universal joint cork 
washers should be replaced and lubricated. 


SAFE-T-TRACK 


ELIMINATING CHATTER 


1. Drain the axle housing thoroughly of the old 
lubricant. It is necessary to rotate the wheels of the 
vehicle (by hand only) to allow the lubricant in the 
Safe-T-Track itself to drain. 


CAUTION: DO NOT flush the unit with solvents 
due to the undesirable effect the solvents may 
have on the new lubricant. In the event an attempt 
is made fo eliminate chatter by flushing, prior to a 
complete teardown, use a light engine oil as the 
flushing agent. 


2. After the axle housing has been thoroughly 
drained of old lubricant, refill axle housing with the 
correct amount of the proper lubricant. 


NOTE: In the event the above procedure is not 
effective after 200 miles of operation it is recom- 
mended the Safe-T-Track differential be disas- 
sembled and thoroughly cleaned as outlined below. 


EXTREME CASES OF CHATTER WILL RE- 
QUIRE EXAMINATION OR REPLACEMENT 
OF FRICTION DISCS OR PLATES. 


A SIMPLE PROCEDURE FOR TESTING 
SAFE-T-TRACK DIFFERENTIALS 


OPERATION UNDER IMMOBILE CONDITION 


When one wheel is slipping, the Safe-T-Track will 
automatically increase the power to the gripping 
wheel. This increased power, always of the same 
ratio, is several times that required to drive the slip- 
ping wheel. However, there may be times when the 
spinning wheel is on an excessively slippery surface 
and does not provide enough resistance to transfer 
sufficient power to the gripping wheel. Under these 


conditions, the Safe-T-Track offers an addititonal 
advantage for cars equipped with the parking brake 
at the rear wheels. By lightly applying the brake 
(usually three or four notches), enough additional 
resistance can be applied to the slipping wheel to 
greatly increase the power to the wheel with the 
better traction. 


A light throttle application on starting is recom- 
mended to provide maximum traction by prevent- 
ing “break away” of the non-slipping wheel. 


TESTING FOR CORRECT OPERATION 


The Safe-T-Track can be effectively tested for 
correct operation by placing one rear wheel on good 
dry pavement and the other on ice, snow, mud, 
gravel, grease, etc. 


It can easily be determined whether or not the 
non-slipping wheel is providing pulling power. The 
precedure should then be repeated with the opposite 
wheels on the dry and slippery surfaces. 


CAUTION: Do not attempt to test the Safe-T-Track 
while one wheel is on a jack. Under certain con- 
ditions, the unit could possibly cause the vehicle 
fo jump off the jack. 


Be sure the transmission is in neutral. Raise one 
wheel off the floor and place a block in the front 
and rear of the opposite wheel. Remove the hub cap 
and install a tool across two wheel studs if the axle 
shaft is the flanged type. Apply a torque wrench to 
special tool. Disregard breakaway torque and observe 
only the torque required to continuously turn the 
wheel smoothly. 


If the torque reading is less than 40 lb. ft., the 
unit should be disassembled and the necessary re- 
pairs made. 


SPECIFICATIONS 

REAR AXLE 

TV DO x eek, Say kB tne ea Semi-Floating 
Type of drive ................. Modified Hotchkiss 
Drive—Final ........................ Hypoid Gear 
Lubricant capacity .............. 92 oz. or 534 pints 
Lubricant .... Multi-Purpose Hypoid Gear Lubricant 
Lubricant Level .......... Bottom of filler plug hole 


RING AND PINION GEAR 


Backlash 2 otada03 die badewns Oadaamaessad 005”-.009” 
Ring gear run-out maximum .................. 002” 
TRAUOS oon 2c aes ea ee BA al pa See Fig. 4-7 
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WRENCH TORQUE SPECIFICATIONS 


(All torque in Ib. ft. unless otherwise specified.) 


TORQUE SIZE 
5-15 7h g-20 
65-85 1/-13 
** 1, PTF 
55-65 3-24 
10-20 546-18 
10-20 46-18 
45-60 3-24 
. 7/e-14 
14-20 54 6-24 
14-20 546724 
70-85 1/-20 
70-85 1/,-20 
45-60 7/ 6-20 


APPLICATION 

Rear Axle Diff. Carrier and Axle Shafts 
Bolt—Rear Axle Breather 
Bolt—Differential Carrier Bearing Cap 
Plug—Rear Axle Oil Filler 

Bolt—Rear Axle Ring Gear to Case 
Bolt—Differential Bearing Adj. Nut Lock 
Screw—Differential Pinion Shaft Lock 
Nut—Carrier to Axle Housing Bolt 


Universal Joints & Propeller Shaft 
Nut—Rear Axle Drive Pinion Flange Retaining 
Nut—Rear Universal Joint Companion Flange Clamp 


Nut—Front Universal Joint Companion Flange Clamp 


Rear Axle Shaft Wheel Bearings 
Nut—Rear Wheel to Hub—RH and LH. 


Rear Shock Absorbers 
Nut—Rear Shock Absorber (To Axle Hsg. Brkt.) 
Bolt and Nut—Shock Absorber to Frame: 


NOTE (*) Torque not a requirement, other means of control and/or specifica- 
tions used, checked for alignment, bottoming, height and/or leaks. 


KMO-30 or J-8001 


REAR AXLE 


J-5395A 


Dial Indicator Set 


KMO-652 or J-5853 Tension Wrench (0-50 in. lbs. with 


¥,"" sq. drive) 


KMO-653 or J-8068 Adapter (for %” Drive KMO-652 


J-544-A 


J-943 
J-972-A or J-0972 


J-986-P or J-8206 
J-2619 

J-5292-01 
J-5395-A 

J-5818 


Tension Wrench) 

Tension Checking Scale (Differen- 
tial Bearing Preload) 

Oil Seal Remover 

Differential Side Bearing Adjusting 
Wrench 

Differential Side Bearing Puller 
Slide Hammer 

Differential Side Bearing Installer 
Differential Pinion Oil Seal Installer 
Oil Seal Installer 


J-7818 
J-8914 
J-8898 
J-6289 
J-6295 
J-6407 
J-6525 or J-947P 
J-9765 
J-6547 
J-9746 
J-6571 


J-6783 
J-8092 
J-8131 or J-942-1 


Fig. 4-72 Special Tools 


J-6407-2 


00 


J-9765 J-8914 


Front Pinion Bearing Race Installer 
Front Pinion Bearing Race Remover 
Rear Pinion Bearing Race Installer 
Companion Flange Holding Tool 
U-Joint Companion Flange Puller 
Press Plate Holder and Insert 

Axle Bearing Remover and Installer 
Rear Pinion Bearing Race Remover 


Rear Pinion Bearing Installer 
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Rear Pinion Bearing Remover Reshoot 


Differential Carrier Holding Fork, 
Clamps and Fixture Assembly 
Axle Bearing Installer 

Drive Handle 


Axle Shaft and Bearing Puller 
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PROPELLER SHAFT 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 
General Description ........................ 4A-1 
INSPECHON ¢.2 ee oaks eG betel heheh ete 4A-1 
Minor Services and Repairs ................ 4A-2 


Alignment of Engine and Propeller Shaft .. 4A-2 
Major Repairs ............ 0.000.000 eee. 4A-2 
Remove Propeller Shaft Assembly ......... 4A-2 


GENERAL DESCRIPTION 


The propeller shaft is the connecting link between 
and transmits the power from the transmission to the 
differential. Two basic designs are used. One shaft is 
of one piece tubular steel construction. The other 
shaft incorporates five rubber torsional dampeners 
(Fig. 4A-1). Application of the “‘solid steel” and “rub- 
ber” propeller shafts is shown in Fig. 4A-3. 


All shafts have a universal joint and a splined yoke 
on the transmission end and are held in alignment by 
a bushing in the transmission rear bearing retainer 
(or rear extension housing), and a universal joint at 
the differential end (Fig. 4A-2). 


Fifteen propeller shaft assemblies are used to ac- 
commodate various transmission installations on all 
model cars (including super duty shafts). Each at- 
taches to the transmission and differential in the same 
manner. 


A U-bolt type clamp and locking plate is used to 
attach the universal joint to the companion flange 


SUBJECT PAGE 
Disassemble Propeller Shaft Universal Joints 4A-3 
Cleaning and Inspection .................. 4A-4 
Assemble Propeller Shaft ................. 4A-4 
Install Propeller Shaft Assembly ............ 4A-5 


Trouble Diagnosis and Testing ............. 


Torque Specifications ...................... 


at the differential. The front joint attaches to the 
output shaft of the transmission by means of a splined 
yoke which permits fore and aft movement of the 
propeller shaft when the rear axle assembly moves up 
and down. This splined connection is lubricated from 
the transmission. An oil seal pressed into the trans- 
mission rear bearing retainer protects the transmission 
yoke from dust as well as loss of transmission lubri- 
cant. 


Differences in the propeller shafts are in length of 
the shaft assembly, yoke at the transmission, and 
diameter of the shaft. Comparison of propeller shafts 
and their usage is shown in Fig. 4A-3. 


INSPECTION 


No periodic inspection of the propeller shaft assem- 
bly is required. Since the propeller shaft assembly is 
a balanced unit, it should be kept free of undercoat- 
ing and other foreign material which could upset 
shaft balance. 


RUBBER TORSIONAL DAMPENERS 
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DIFFERENTIAL END 


Fig. 4A-1 


Insulated Propeller Shaft 
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PROPELLER SHAFT 


FRONT YOKE 


TRANSMISSION 


REAR ‘‘U'’-JOINT 


DIFFERENTIAL 


Fig. 4A-2 Relationship of Propeller Shaft to Transmission, Differential and Frame 


COLOR WHEEL- 


TRANSMISSION CODE BASE 


Synchro- Mesh 
3- and 4-Speed 


2 Purple 


Synchro-Mesh 


TYPE LENGTH 
INSULATOR 


DIAMETER 


USAGE (Inches) (Inches) 


23-28 Safari 3.25 


23-29 Series 


23-29 Series 


26-28 Series 


6 
6 
Super Duty 
Green 119” Solid 23-28 Safari 54.96 3.00 
; ei 120” Solid 23-29 Series 55.76 3.00 
Heavy Duty 3 3 28Series | 58.96 | 

Heavy Duty 3-Speed Gray 123 Solid 26-28 Series 58.96 3.25 
Brown 120” Solid 23-29 Series 55.76 3.00 
Purple 123” Solid 26-28 Series 58.96 3.25 

6 


4-Speed 2 Purple 


2 Brown 


Roto Hydra-Matic 


1 Blue 


1 White ia 

2 Black 120” 
Super Hydra-Matic 2 White 123” 

2 Yellow 123” 


Rubber 
Rubber 


Rubber 


Rubber 
Rubber 


Solid 


26-28 Series 
Super Duty 


23-28 Safari 


4 
4 
4 
3.0 
73.29 Serie 300 
saa 
7.4 
1.4 


1 
1 

se 
8 


23-29 Series 


Super Duty 

23-29 Series 3.00 
26-28 Series 3.25 
26-28 Series 61.4 3.25 


Super Duty 


Fig. 4A-3 Propeller Shaft Usage and Comparison Information 


MINOR SERVICES AND REPAIRS 
ALIGNMENT OF ENGINE AND PROPELLER SHAFT 


Adjustment of the propeller shaft angle, such as 
shimming, cannot be made at the rear axle and is 
not required at the front (engine and transmission). 

All necessary differential pinion angle require- 
ments are designed and built into the rear upper 
and lower control arm geometry. Slots in the engine 
front motor mounts provide for fore and aft move- 


ment of the engine and transmission assembly to 
give allowance for variation of the positioning of the 
transmission rear crossmember. The re.ationship of 
engine crankshaft angle to propeller shaft angle is 
maintained within specification by design. 


MAJOR REPAIRS 
REMOVE PROPELLER SHAFT DRIVE LINE ASSEMBLY 


1. Remove U-bolt nuts, lock plates and U-bolts 


PROPELLER SHAFT 4A-3 


Fig. 4A-4 Bearings Held in Place by Tie Wire 


from rear axle drive pinion flange. 


2. Use a suitable rubber band to hold bearing onto 
journals if tie wire has been removed to prevent loss 
of needle bearings when rear joint is disconnected 
(Fig. 4A-4). 


3. Remove complete drive line assembly by sliding 
rearward to disengage from splines on transmission 
main shaft. 


DISASSEMBLE PROPELLER SHAFT 
UNIVERSAL JOINTS 


NOTE: When removing bearings from universal 
joint yokes, use extreme care so as not to lose 
needle rollers from bearings. 


1. Remove snap ring from yoke members by using 
screwdriver or similar tool. 


2. Remove bearings from splined yoke member as 
follows: 


a. Lay or clamp end of shaft in vise so fixed yoke 
member welded to tube bears against vise. (Do not 
lay or clamp tubular member in vise.) Shaft should 
be horizontal and splined yoke member must be 
free to move vertically between jaws of vise. 


b. Using a piece of pipe or similar tool with 
diameter sufficiently large to encircle bearing 
(slightly larger than 14% inch), apply force on yoke 
around bearing (Fig. 4A-5). This will drive yoke 
down causing journal assembly (spider) to force 
bearing partially out of yoke. 


c. Rotate shaft 180° and repeat above step to 
partially remove opposite bearing. 


d. With yoke down as far as possible, place one 
or more flat washers (%,” O.D.) inside lower bear- 
ing (Fig. 4A-6). 


NOTE: Total thickness of washers should be 
14" .3/ 6”. 


Fig. 4A-5 Removing Bearing From Splined Yoke Member 


e. Rotate shaft 180° and again apply force 
around bearing in which washers were installed. 
This will completely remove bearing from yoke. 


f. Remove splined yoke member from journal. 


g. Remove remaining bearing from splined yoke 
member using brass drift. 


3. Remove bearings and journal (spider) from 
fixed yoke member, which is welded to tubular shaft, 
as follows: 


a. With yoke member clamped or supported in 
vise, drive bearing out as far as possible using drift 
applied to center part of journal (Fig. 4A-7). 


b. Rotate shaft 180° and drive opposite bearing 
out as far as possible using drift in same manner as 
in above step. 


Fig. 4A-6 Placing Washers Inside Bearing of 
Splined Yoke Member 
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Fig. 4A-7 Removing Bearing From Fixed Yoke Member 


c. Hold journal up and install three or four 
small flat washers (Fig. 4A-8). Lower journal onto 
washers and drive bearing out using drift applied to 
journal. 


d. Remove journal from yoke. 


e. Remove remaining bearing using brass drift. 


CLEANING AND INSPECTION 


1. Wash all parts thoroughly in a cleaning fluid. 
Probe holes in journals to remove any hardened 
grease. 


2. Inspect roller bearing surfaces of journals, inner 
bearing surfaces of outer races, and rollers for wear, 
scores, flat spot or other damage. 


3. Inspect packings (cork washers) and journal 
dust shields for wear and injury. Replace if neces- 
sary. Packing should be flexible, if brittle or hard 
replace with new packing. 


4. Inspect outer surface of propeller shaft splined 
yoke to ensure that it is not burred since burrs will 
damage seal. Also inspect splines for freedom from 
dirt. 


ASSEMBLE PROPELLER SHAFT 


1. Repack roller bearings and fill holes in ends of 


Fig. 4A-8 Placing Washers Inside Bearing of 
Fixed Yoke Member 


journal with high melting point wheel bearing lubri- 
cant (18 rollers are used for each bearing). 


2. Install bearing journal and bearings in fixed 
yoke member as follows: | 


a. Press cork washer into position in recess of 
bearing and install bearing about one quarter way 
in on one side of fixed yoke using soft faced 
hammer. 


b. Position journal, with dust shields installed, 
between arms of yoke and place journal in partially 
installed bearing. 


NOTE: Journal assembly must be installed so 
locating lugs are facing toward propeller shaft 
(Fig. 4A-9). 


c. Hold journal in place and complete installing 
bearing. 


d. Install opposite bearing, with cork washer in 
place, ensuring that bearing rollers do not bind on 
journal. Check movement of journal in bearings for 
smoothness. 


NOTE: It may be necessary to tap fixed yoke with 
hammer to free joints of bind. 


3. Install bearings in splined yoke member as 
follows: 


a. Press cork washer into bearing and start bear- 
ing into place in splined yoke member with a soft 
faced hammer. 


b. Position yoke over journal so arra of journal 
seats in bearing. Support yoke on opposite side and 
complete installation of bearing. 
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Fig. 4A-9 Correct Installation of Journal to Yoke 


c. Press cork washer in place in remaining bear- 
ing and install bearing, ensuring that bearing rollers 
do not jam on journal. Check for free movement of 


universal joint. 


4. Install snap rings in yoke members with gap 
toward yoke. 


INSTALL PROPELLER SHAFT DRIVE LINE ASSEMBLY 


1. Inspect outer diameter of splined yoke to ensure 
that its is not burred so as to damage transmission 
seal. 


2. Apply engine oil to spline and outside diameter 
of yoke and slide propeller shaft front joints onto 
transmission output shaft. 


3. Position rear universal joint to rear axle com- 
panion flange making sure trunnion bearings are 
properly aligned in companion flange yoke. 


4. Install U-bolts, lock plates and nuts and tighten 
U-bolt nuts to 14-20 lb. ft. torque. Ensure that ears 
of lock plates are bent up against flat side of nuts. 


TROUBLE DIAGNOSIS AND TESTING 


OIL LEAK AT FRONT YOKE 


CAUSE 
Rough outside surface on splined yoke or defective 
transmission rear oil seal. An occasional drop of oil 
dripping from the spline yoke is normal and requires 
no correction. 


KNOCK IN DRIVE LINE 
CAUSE 
Worn universal joints. 


NOTE: “Clunking” noise when car is operated 
under ‘floating’ condition at approximately 10 
mph in high gear or neutral. 


PROPELLER SHAFT VIBRATION 


If vibration comes in at definite speed while car 
is moving, check by driving car at speed above which 
vibration came in, shutting off engine and coasting 
in neutral down through speed where vibration came 
in. If vibration comes in at same speed when coasting, 
it is probably caused by propeller shaft or tires. 


REMEDY 


Replace seal if cut by burrs on yoke. Replace yoke 
if outside surface is rough and burred badly. Minor 
burrs can be smoothed by careful use of crocus cloth 
or honing with a fine stone. 


REMEDY 


Disassemble universal joints, inspect and replace 
worn parts. 


Tires may give a vibration at certain high speeds 
which could be mistaken for propeller shaft vibration. 
By inflating tires above normal pressure and retesting, 
it may be possible to distinguish tire noise from 
propeller shaft vibration. When it has been estab- 
lished that the tires are not the cause of vibration, 
then check propeller shaft assembly for balance and 
replace shaft. 


WRENCH TORQUE SPECIFICATIONS 
(Torque in lb. ft.) 


TORQUE SIZE 
* 7/g-14 
14-20 46724 


APPLICATION 


Nut, Rear Axle Drive Pinion Flange Retaining 


Nut, Rear Universal Joint Companion Flange Clamp 


NOTE (*) Torque not a requirement, other means of control and/or specifica- 
tions used, checked for alignment, bottoming, height and/or leaks. 
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GENERAL DESCRIPTION 


All Pontiac models are equipped with duo-servo 
self-adjusting hydraulic brakes. The brake mechanism 
consists of an adjuster lever, actuating link, actuating 
lever, actuating lever return spring, override spring 
and override pivot. 


The brake and clutch pedal mounting bracket is 
attached to the dash and supported by a plenum 
bracket. The pedals are suspended with nylon bush- 
ings at the pivot points which eliminates grease fit- 
tings and assures quiet smooth operation. 


The brake master cylinder is attached to the en- 
gine side of the dash. A push rod connects the brake 
pedal to the master cylinder. The brake light switch 
is mounted on the brake pedal mounting bracket 
(under the instrument panel above the steering 
column). See Fig. 5-1. 


There are two adjustments at each front brake, 
the adjusting screw and the anchor pin. Since the 
anchor pin is stationary at each rear brake, the only 
adjustment is at the adjusting screw. 


DRUM DESIGN 


More effective brake cooling and water sealing 
have been achieved with the backing plate. It com- 
bines one piece construction with the multi-seal design. 

Braking surface of the front brake drums is cast 
iron in a steel shell which extends beyond the drum 


SUBJECT PAGE 
Parking Brake Lubricate .................. 5-8 
Brakes—Overhaul ........................... 5-9 
Brake Shoes—Remove ..................... 5-9 
Brake Shoes—Inspect ...................... 5-10 
Brake Shoes—Install ...........0.0........ 5-10 
Wheel Cylinder—Remove and Replace ...... 5-11 
Master Cylinder—Remove and Replace ...... 5-12 
Trouble Diagnosis and Testing ............... 5-13 
Brake Cautions: <is.g-0cg hake Oe eee Seo 5-19 
BPECINCALIONS: S.A0s here od theese ness cath akee bas 5-19 
Torque Specifications ...................... 5-20 
Heavy Duty Brakes ........................ 5-21 


to provide a cooling flange. The 11” drums are so 
located in the air stream as to provide excellent heat 
dissipation and therefore cooling, since a greater vol- 
ume of air is allowed to pass over the brake drums. 
Drums are wide and heavy for added thermal capac- 
ity (Fig. 5-2). 


MASTER CYLINDER 
ASSEMBLY 
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TO WHEEL CYLINDERS 


STEERING COLUMN 


Fig. 5-1 Simple Schematic of Manual 


Brake System 
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PARKING BRAKE 


The parking brake operates the rear brakes 
through a system of levers and cables. This brake is 
foot operated and actuating lever is mounted under 
the left side of the insrument panel. 


OPERATION 


BRAKE MECHANISM (Fig. 5-3) 


The self-adjusting brake mechanism operates only 
when brakes are applied while the car is moving rear- 
ward. This action causes the secondary shoe to move 
a pre-determined distance toward the brake drum 
providing the brake, linings are worn enough to allow 
this movement. 


MOTOR WHEEL KELSEY-HAYES 


Fig. 5-2 Cross Section of Front Drums As car moves in reverse and brakes are applied, fric- 


tion develops between the primary shce and the 


SHOES-LINING drum. This friction forces the primary shoe against 
the anchor pin. At the same time, induced hydraulic 

Brake shoe web contour provides precise conform- pressure in the wheel cylinder forces the upper end 
ity of brake linings to drums for true contour effect. of the secondary shoe away from the anchor pin. As 
In cases of severe brake usage it is possible for shoes the secondary shoe moves away from the anchor pin, 
to take the shape of worn linings permanently and the upper end of the adjuster lever is prewented from 
lining wear is more uniform. moving by the actuating link which is attached to 


WHEEL CYLINDER = WHEEL GUIDE 


CYLINDER ACTUATING 
Me LINK = 
SECONDARY 4 M&%_ > ~ ACTUATING > RETURN SPRING 
SHOE a, LEVER , a. fe | ee 


AND SHOE 
LINING AND 


LINING 
/ 


RETURN SPRING 


OVERRIDE 
HOLD DOWN 
SOCKE =: means ore SPRING AND 
é na 
STAR ADJUSTING ADJUSTER = CONNECTING WASHER 
WHEEL SCREW NUT LEVER SPRING 
FRONT REAR 


Fig. 5-3. Front and Rear Self-Adjusting Brake Assemblies 
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the anchor pin. This causes the adjuster lever to pivot 
on the secondary shoe forcing the lower end of the 
adjuster lever against the adjusting screw star wheel. 


If the brake linings are worn enough to allow the 
secondary shoe to move the pre-determined distance, 
the adjuster lever will turn the adjusting screw star 
wheel one or two teeth, depending on amount of lin- 
ing wear. If the secondary shoe does not move the pre- 
determined distance, adjuster lever movement will 
not be enough to rotate the adjusting screw star wheel. 


When brakes are released, the actuating lever re- 
turn spring will reposition the actuating lever into the 
adjusting position on the adjusting screw star wheel. 


An override feature is incorporated into the self- 
adjusting brake which allows the secondary shoe to be 
applied in reverse in the event the adjusting screw is 
“frozen” preventing the self-adjuster from operating. 


When car is moving forward and brakes are ap- 
plied, the upper end of the secondary shoe is forced 
against the anchor pin because of the self-energizing 
action of the brakes, and the self-adjuster does not 
operate. 


HYDRAULIC SYSTEM Fig. 5-4 


Depressing the brake pedal moves the master cyl- 
inder push rod and piston, forcing hydraulic fluid 
out through a check valve. This fluid flows through 
the hydraulic lines into the wheel cylinders, forcing 
the wheel cylinder pistons outward from the center of 
the cylinder and expanding the brake shoes and lin- 
ings against the brake drums. | 


When the brake pedal is released quickly, the 
master cylinder piston returns to the released position 
faster than fluid returns from the lines. Holes in the 
piston head allow fluid to pass from the rear to the 
front of the piston head, past the primary cup to fill 
in this space. 


At the same time (when the pedal is released) the 
brake shoe return springs force the wheel cylinder pis- 
tons to return toward the center of the wheel cylinder 
(released position). Fluid forced out of the wheel cyl- 
inders by this action returns to the master cylinder by 
overcoming the pressure of the master cylinder piston 
spring which holds the check valve closed. As this 
fluid returns, the excess portion will return to the res- 
ervoir through the compensating port which is uncov- 
ered when the master cylinder piston is in the released 
position. The piston spring will close the check valve 
when the pressure in the lines is reduced to 8 to 12 
pSi., maintaining a slight pressure in the lines at all 
times. The purpose of this pressure is to keep wheel 
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Fig. 5-4 Schematic Diagram of Hydraulic System 


cylinder cups from leaking fluid and to reduce the 
possibility of air entering the system. 


PARKING BRAKE (Fig. 5-5) 


When the parking brake lever is depressed with 
foot pressure, the action of the parking brake lever 
pulls cables to the rear brakes tight to actuate the 
rear brakes. 


Each cable attaches to a rear brake actuating lever 
which pivots about a lever pin. When the bottom of 
the lever is moved forward (when pulled by the 
brake cable) the top of the lever engages the secon- 
dary shoe (rear) and forces the secondary shoe 
against the brake drum. At the same time the actuat- 
ing lever forces the primary (front) to contact the 
brake drum by means of a strut between the actuating 
lever and the primary shoe. 


To release the parking brake, apply a slight up- 
ward pressure to the release lever handle (just below 
the lower left side of the instrument panel). 


PERIODIC SERVICE 


The brake system should be checked visually each 
time the car is lubricated. When the car is raised on 
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Fig. 5-5 Schematic Diagram of Parking Brake System 
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Fig. 5-6 Correct Brake Pedal Height 


a lift for lubrication, brake lines, hoses, and cables 
should be inspected for signs of chafing, deterioration, 
or other damage. A careful check for leaks should 
be made. Repairs as necessary should be performed 
as outlined in this section. 


Each time the car is serviced for any reason there 
is an opportunity and obligation to check the oper- 
ation of the brake system. If the brake pedal can be 
depressed to within less than 2” of floor mat when 
brakes are applied, or if pulls, grabs, or other irreg- 
ularities are noted, a need for brake service exists. 
No car should leave the Service Department with 
brakes that are not safe. Corrections should be made 
as outlined in this section. 


The parking brake cables must be _ lubricated 
yearly or when brakes are relined. The procedure for 
lubricating cables is outlined on page 5-8. 


MINOR BRAKE ADJUSTMENT 


PEDAL AND STOP LIGHT SWITCH—ADJUST 


Specified pedal height for normal usage (Fig. 5-6) 
may be changed to accommodate special owner re- 
quirements. The pedal may be raised or lowered. If 


STOP LIGHT 
SWITCH ASSEMBLY 


ADJUST PUSH ROD LENGTH 

TO LOCATE LOWER EDGE OF 
PEDAL PAD 6-1/8” TO 6-3/8” FROM 
FLOOR MAT 


Fig. 5-7 Adjustment of Stop Light Switch 


pedal is raised it is essential to reset stop light switch. 
DO NOT lower pedal more than absolutely necessary 
as insufficient brake pedal travel may result when 
used at high speed with worn linings. Do not raise 
pedal to point where stop light switch cannot be 
adjusted properly. 


After changing pedal height or stoplight switch 
position, lubricate end of switch plunger sparingly 
and adjust stop light switch so switch plunger ex- 
tends 3%,” beyond switch body with fully released 
brake pedal (Fig. 5-7). Tighten locknut securely and 
check pedal for freedom of movement. 


CAUTION: If stop light switch or pedal bracket 
prevents full return of brake pedal and master 
cylinder push rod, the master cylinder piston may 
be prevented from returning to its stop. This can 
block off the compensating port which prevents 
brake shoes from returning fully when the pedal 
is released. A further complication which follows a 
blocked compensating port is lining drag and com- 
plete brake burnup on the first prolonged drive. 
It is necessary that the primary cup be entirely 
clear of the compensating port to provide a safety 
factor against normal rubber swell and expansion 
and deflection of body parts and pedal linkage. 
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PARKING BRAKE—ADJUST 


Automatic brake adjusters normally keep the park- 
ing brake adjusted correctly. There may be a condition 
where the parking brake system will require addi- 
tional adjustment even though the service brakes are 
perfectly satisfactory. 


1. Apply the parking brake slightly and check 
equalization by turning the rear wheels by hand. 


2. If only a slight difference exists, loosen the 
adjusting screw of the tighter brake. 


3. If equalization requires more than a few notches 
movement, retighten adjusting screw to point for 
proper adjustment of that brake and equalize rear 
cable by loosening the cable clamp screws at the 
equalizer clevis, and pulling downward on the tight 
side of the cable. It may be necessary to open the 
clamp with a screwdriver to allow the cable to equal- 
ize (Fig. 5-5). 


4. Tighten the clamp screws on the equalizer while 
the parking brake lever is still in the applied position. 
When parking brake lever is released, it should be 
possible to turn each wheel by hand without feeling 
drag when rear cable is pulled downward by the 
other hand, gripping cable midway between conduit 
and guide on frame. 


CAUTION: It is very important that parking brake 
cables are not adjusted too tightly to cause brake 
drag. With automatic brake adjusters, a tight cable 
causes brake drag and also positions the second- 
ary brake shoe, hence the adjuster lever, so that 
it continues to adjust to compensate for wear 
caused by the drag. The result is a cycle of wear 
and adjustment that can wear out linings very 
rapidly. 

5. Close adjustment for tension may be secured by 
adjusting the clevis at the rear end of the front cable. 
In adjusting here, be certain to turn clevis on or off 
cable end and do not twist the cable. Coarse adjust- 
ment is secured by selecting the correct hole in the 
equalizer (Fig. 5-5). 


BLEEDING BRAKES 


Depressing the pedal with a low fluid level in mas- 
ter cylinder reservoir or disconnecting any part of the 
hydraulic system permits air to enter the system. Air 
may also enter the system occasionally when brake 
shoes are replaced. This air must be removed by 
bleeding. 


Bleeding may either be done by hand pumping the 
brake pedal using bleeder tube as outlined below, or 
by using pressure bleeding equipment. 


CAUTION: Always clear away any dirt around 
master cylinder filler cap before removing cap 
for any reason. Never depress pedal while brake 
drums are removed unless bleeder valve is open. 


When using pressure bleeding equipment follow in 
structions of the equipment manufacturer and always 
use bleeder tube attached to wheel cylinder to pre- 
vent brake fluid from running down backing plate. 


When bleeding by operating pedal proceed as out- 
lined below: 


1. Fill master cylinder reservoir with recommended 
brake fluid. 


CAUTION: Never use an inferior or reclaimed 
brake fluid as this will positively result in brake 
trouble. Even though reclaimed fluid may look 
clear, tests have shown such fluid to be corrosive. 
If there is doubt as to the grade of fluid in the 
system, flush out system and fill with recom- 
mended brake fluid complying with SAE 70R3 
specifications. 


2. Starting at left front wheel, attach bleeder tube, 
allowing tube to hang submerged in brake fluid in a 
clean quart glass jar. Unscrew bleeder valve three 
quarters of a turn, depress pedal full stroke and allow 
it to return slowly making sure end of bleeder tube 
is under surface of liquid in container. Continue 
operating pedal, refilling reservoir after each five 
strokes (unless an automatic filling device is used), 
until liquid containing no air bubbles emerges from 
bleeder tube. 


CAUTION: Bleeder tube must always be used when 
bleeding brakes, and end of tube must be below 
level of brake fluid in glass jar when bleeding 
other than by pressure. 


3. Close bleeder valve securely. Remove bleeder 
tube, and proceed one brake at a time to right front, 
left rear and right rear in order given. 


4. When bleeding operation is completed, refill res- 
ervoir to within 14” of top of master cylinder filler 
neck gasket surface then replace filler cap (Fig. 5-8). 


MAJOR BRAKE ADJUSTMENT 


BRAKE SHOE AND ANCHOR PIN—ADJUST 


A manual brake shoe adjustment is required only 
when new linings are installed or whenever the length 
of the brake shoe adjusting screw has been changed. 


1. Remove one front wheel, then remove the drum 
separately being careful to avoid damaging grease 
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Fig. 5-8 Correct Fluid Level in Master Cylinder 


seal. If linings are worn more than half way remove 
the other drums for lining inspection. 


2. Remove remaining wheels, front hub and drum, 
and rear brake drums and blow out dust from all 
drums and brake assemblies. Pull all shoe assemblies 
away from support assembly and apply a small 
amount of lubriplate to pads where brake shoes 
contact backing plates. Check to see that parking 
brake cables are not too tight as this would cause the 
rear brakes to drag. 


CAUTION: Take extreme care to prevent oil, 
grease or brake fluid from getting on linings or 
drums. Even oily finger prints on linings may upset 
an otherwise perfect brake adjustment. 


3. Remove adjusting hole covers from backing 
plates. 


4. Install drums, checking for proper installation 
of front wheel bearings. Retain rear drums during 
adjustment with one wheel nut. 


5. Adjust front wheel bearings with brake shoes 
free. 


6. Proper lining to drum gap is .015”+.005” meas- 
ured between secondary (long) lining and drum 
while primary (short) lining is against drum. Proper 
gap is required at both ends of the secondary lining. 
A five to ten lb. drag on a .015” feeler during initial 
withdrawal from full lining width insures holding 
primary against drum (Fig. 5-9). 


7. Change clearance at adjusting screw end of 
lining by shortening or lengthening adjusting screw. 


8. Change clearance at anchor pin end of lining 
by rotating anchor pin (Fig. 5-10). Rear brakes hav- 
ing fixed anchors require replacement of any parts 
preventing proper clearances. 


9. Interaction of adjustments requires rechecking 
clearance after large changes. 


Fig. 5-9 Checking Lining to Drum Clearance 


10. The rear fixed anchor brake having drum with 
no feeler slot may be adjusted by lengthening adjust- 
ing screw to create a heavy drag (14-20 lb. on O.D. 
of drum as it is rotated) then backing off 30 notches. 


11. At completion of adjustment the following 
should be true. 


a. Drum rotation free from drag. 


Fig. 5-10 Adjusting Anchor Pin 
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SCREWDRIVER 


Fig. 5-11 Preparing to Back Off Adjusting Screw 


b. Anchor pin lock nut at front (with adjustable 
anchor) tightened to 60-90 lb. ft. torque. 


c. Plug in adjusting slot. 


FLUSHING HYDRAULIC SYSTEM 


It may sometimes become necessary to flush out 
the brake hydraulic system due to the presence of 
mineral oil, kerosene, gasoline, carbon tetrachloride, 
etc., which will cause swelling of rubber piston cups 
and valves so they become inoperative. 


To flush hydraulic system, proceed as follows: 
1. Attach bleeder tube and open bleeder valve at 
left front wheel. 


2. Flush out system thoroughly with clean dena- 
tured alcohol, pumping the fluid from master cylinder 
reservoir and out of wheel cylinder bleeder valve. 


3. Repeat steps 1 and 2 at remaining wheel cylin- 
ders. To ensure thorough flushing, approximately 1% 
pint of alcohol should be bled through each wheel 
cylinder. 


4. Replace all rubber parts in master and wheel 
cylinders. Thoroughly clean cylinders and pistons in 
alcohol before installing new parts. 


5. After installing parts, fill system with recom- 
mended brake fluid and follow Steps 2 through 4 
under BLEEDING BRAKES to flush system of 
cleaning solution and to bleed brakes. In doing this, 
pump brake fluid from wheel cylinder bleeder valves 
until clear fluid flows from bleeder tube and then, if 


BACKING 


TOOL J-4735 


INSERT SMALL SCREW DRIVER OR AWL 
THROUGH BACKING PLATE SLOT AND HOLD 
ADJUSTER LEVER AWAY FROM 

SPROCKET BEFORE BACKING OFF 

BRAKE SHOE ADJUSTMENT 


Fig. 5-12 Backing Off Adjusting Screw 


necessary, continue until no air bubbles ernerge from 
bleeder tube. 


PARKING BRAKE—LUBRICATE 


It is not necessary to lubricate parking brake cable 
more than once a year unless freeze-up occurs or un- 
less difficulty is encountered when adjustments are 
being made. However, it is imperative that cable be 
inspected for broken strands and that intermediate 
lever, adjusting clevis and equalizer clev:s function 
properly. 


1. Throughly clean cable from conduit to cable 
equalizer. 


2. Remove cable equalizer and disconnect cable 
from equalizer. 


3. Unhook cable from parking brake lever assem- 
bly in drum and remove cable from backing plate. 


4. Pull cable forward and rearward through con- 
duit and examine for broken strands. Lubricate freely 
with light grease or chassis lubricant. 


5. Inspect cable connections to hand breke actuat- 
ing lever to be certain cable is seated in lever hook. 


6. Return cable to normal position in conduit and 
remove any excess lubricant. 


7. Install brake cable in backing plate and secure 
to lever assembly. 


8. Connect cable to equalizer and instal] equalizer. 


9. Adjust cable as outlined under PARKING 
BRAKE—ADJUST 
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Fig. 5-13 Self-Adjusting Brake Assembly—Exploded View 


BRAKES—OVERHAUL 


BRAKE SHOES—REMOVE 


1. Raise all four wheels off ground and remove 
parking brake cable equalizer, then disconnect cables 
from equalizer. 


2. Remove front wheels, front hub and drum as- 
semblies, rear wheels and rear drums. 


NOTE: It may be necessary to back off the brake 
shoe adjustment before the brake drums can be re- 
moved. To back off shoe adjustment insert a small 
rod or screwdriver through the adjusting screw slot 
in the backing plate and hold automatic adjuster 
lever away from adjusting screw star wheel and 
rotate adjusting screw upward (Figs. 5-11 and 
5-12). 


3. Remove the primary and secondary shoe return 
springs. 


4. Remove the actuating lever (Fig. 5-13). 


5. On rear brakes, spread shoes slightly and remove 
the parking brake lever strut and spring, then dis- 
connect the parking brake cable from the operating 
lever. 


6. Remove the brake shoe hold down springs, pins 
and washers, and the adjuster lever and return spring 
(Fig. 5-13). 


7. Spread shoes to clear wheel cylinder links, then 
remove the primary and secondary shoes as an as- 
sembly. 


CAUTION: Extreme care must be taken to prevent 
oil, grease, or brake fluid from getting on linings. 
Even oily finger prints on linings may affect the 
operation of brakes. 


8. Remove the primary to secondary shoe spring 
and the adjusting screw. 


9. On rear brakes, remove the parking brake lever 
from the secondary shoe. 
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BRAKE SHOES—INSPECT 


1. Inspect linings for wear or cracks. Clean brake 
shoes, drums and backing plates, removing any foreign 
particles that may have become imbedded in lining 
surface. Examine shoes for loose rivets which must 
be replaced. Install new shoes or reline if linings are 
badly burned or worn nearly flush with rivets or if 
linings show evidence of oil, grease or brake fluid on 
the surface. 


CAUTION: In cases of severe brake usage it is 
possible for shoes to take the shape of worn 
linings permanently. Before relining a shoe, par- 
ticularly if it is discolored, check for distortion by 
laying it against a new shoe. Discard the shoe 
if its radius has opened up more than the thick- 
ness of the rim metal. 


2. Inspect drums for scoring. Road dirt frequently 
cuts grooves in drums which do not impair operation 
of brakes unless grooving is extremely severe. When 
drums are badly scored, inspect brake shoe linings 
carefully for imbedded foreign material. Replace or 
recondition as necessary. 


CAUTION: Removing material from brake drum 
reduces strength of drum and also the ability of 
drum to transfer heat, so this operation should 
not be done unnecessarily. 


3. Inspect front wheel bearings and oil seals and 
replace as necessary. 


4. Carefully pull edges of wheel cylinder boots 
away from cylinders and note whether interior is wet 
with brake fluid. Excessive amounts of fluid at this 
point indicates leakage past piston cups. 


NOTE: A slight amount of fluid is nearly always 
present and acts as lubricant for the piston. 


5. If an excessive amount of fluid is present, over- 
haul wheel cylinder. 


6. Clean inner surfaces of brake backing plates and 
all shoe contacting points. 


7. Clean exposed portions of parking brake cables. 


8. Disassemble the adjusting screw assembly and 
inspect as follows: 


a. Check thrust washer and mating surfaces for 
burrs or excessive wear. 


b. Inspect teeth on star wheel for wear. 


c. Remove all foreign material from adjusting 
screw and nut. Nut must rotate freely on threads. 


9. Check adjuster lever to be certain it is not bent 
or distorted, and that foot is not worn excessively. Re- 
place if necessary. 


10. Check the override pivot for wear or deformed 
parts. 


11. Check brake drum for build-up of rust and 
dirt at outer circumference. Remove build-up so that 
drums can be installed over pre-adjusted linings. 


12. Inspect hoses and hydraulic lines for wear, 
kinks, or damage and replace as necessary. 


13. Check and make sure all bolts and nuts secur- 
ing backing plate to steering knuckle are tightened to 
50-70 lb. ft. torque at lower bolt and 80-120 Ib. ft. 
torque at upper bolt. 


BRAKE SHOES—INSTALL 


1. Lubricate the adjusting screw threads, thrust 
washer mating surfaces, backing plate ledges and all 
other contacting surfaces with a small amount of 
brake lubricant or wheel bearing lubricant. Do not 
lubricate teeth of star wheel or adjusting screw. 


2. Pull parking brake cable forward and rearward 
through conduit and examine for broken strands. Lu- 
bricate freely with light grease or chassis lubricant 
and return cable to normal position. Remove any ex- 
cess lubricant. 


3. On rear brake assemblies, install the parking 
brake lever to the secondary shoe. 


4. Assemble the adjusting screw. 


5. Attach the primary to secondary shoe spring to 
the shoes and install the adjusing screw. The pri- 
mary to secondary shoe spring must not contact the 
adjusting screw star wheel. 


NOTE: The right front and right rear adjusting 
screws have left hand threads and can be identified 
by 4 grooves. All adjusting screws must be installed 
with the star wheel end of the screw toward the 
rear of the car. 


6. Position shoe assembly on the backing plate. Be 
sure wheel cylinder links are properly positioned in 
the shoe notches. 


NOTE: When replacing shoes, always be certain to 
assemble secondary shoes to the rear and primary 
shoes to the front. Note that linings of primary 
shoes are shorter than secondary linings. 


7. On rear brakes, connect parking brake lever 
to secondary shoe and install strut and spring be- 
tween lever and primary shoe. 


8. Position the upper end of actuating link over 
the anchor pin. 


9. Engage the actuating lever with the override 
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pivot then position the adjuster lever and return 
spring on the secondary shoe. Fasten with the red 
hold down spring assembly (Fig. 5-13). 


NOTE: The front brake uses 4 hold down springs. 
The spring retaining pins are indentified with the 
numeral 1 stamped on the outer face. The rear 
brake uses 2 hold down springs, with the retaining 
pins being identified with the numeral 8 stamped 
on the outer face. 


10. Install the remaining hold down springs. 


11. On rear brakes, install the parking brake cable 
on the parking brake lever. 


12. Install the primary and secondary brake shoe 
return springs. 


NOTE: New brake shoe return springs should be 
installed if old springs have been overheated or 
strength is doubtful. Overheated springs may be 
indicated by burned paint, end coils opened up, or 
failure of shoes to return to anchor pin. 


13. Sand linings lightly to remove any trace of dirt. 


14. When new shoes or linings have been installed, 
shorten adjusting screw until drum can slide freely 
over shoes. Check to see that adjusting actuator lever 
can turn adjusting screw star wheel with minimum 
of effort. 


15. Install drums, observing instructions for front 
wheel bearing adjustment as outlined on page 3-3 of 
this manual. 


16. Adjust brake shoes as described in this section 
on MAJOR BRAKE ADJUSTMENT. 


17. If wheel cylinder has been replaced or repaired, 
or hydraulic line has been replaced, bleed brakes as 
described in this section on BLEEDING BRAKES. 


18. Install wheels. 


19. Install parking brake equalizer and adjust the 
parking brake as outlined under PARKING BRAKE 
—ADJUST. 


20. Check fluid level in master cylinder. Fluid level 
should be 14” below the reservoir opening (Fig. 5-14). 


21. Check brake pedal travel to be sure it is within 
specifications, then road test car for proper operation 
of the brake system. 


CAUTION: New linings must be protected from 
severe usage for several hundred miles. Stops 
from high speeds or repeated stops from low 
speed may permanently injure new linings. This 
information should be conveyed to owner. 
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Fig. 5-14 Correct Fluid Level in Master Cylinder 


WHEEL CYLINDER—REMOVE AND REPLACE 


REMOVE 


1. Raise wheels of vehicle and remove wheel and 
drum assembly. 


2. Disconnect hose from wheel cylinder. 


3. Remove brake shoes to protect them from 
dripping fluid. (On front brakes, remove backing 
plate from steering knuckle.) 


4. Remove screws and lock washers which hold 
cylinder to backing plate and remove wheel cylinder. 


DISASSEMBLE 
1. Remove wheel cylinder connecting link. 
2. Remove rubber boots. 
3. Remove pistons, rubber cups, and spring. 


4. Wash all parts in clean alcohol, and lay on a 
clean surface (such as a sheet of clean paper). 


CAUTION: Before cleaning parts, clean hands. Do 
nof wash hands in gasoline or oil before cleaning 
parts. Use soap and water to clean hands. 


INSPECT 


1. Inspect piston rubber cups for softening, dis- 
tortion, or swelling. This condition indicates oil, gas- 
oline, carbon tetrachloride, etc, in hydraulic system 
which would require flushing of system, and replac- 
ing of rubber parts in wheel cylinders as well as in 
master cylinder. 


2. See that rubber cups are flared so they will 
have tension against the cylinder bore. Loss of flare 
may be caused by overheating. 
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Fig. 5-15 Master Cylinder—Exploded View 


3. Examine spring, cylinder bore, and pistons for 
signs of scoring, rust, pitting or etching. Any of these 
require replacement of wheel cylinder. 


NOTE: A new brake cylinder has a “bearingized” 
surface. This is accomplished by diamond boring 
the cylinder then rolling it under heavy pres- 
sure to obtain a hard surface. Honing this surface 
destroys the ‘skin’ and leaves a softer surface 
which will roughen and cause more rapid piston 
wear than the “bearingized”’ surface. Honing also 
enlarges the bore and oversize pistons are not 
available. 


ASSEMBLE 


1. Apply clean brake fluid to cylinder bore, pistons, 
and rubber cups before assembly. 


2. Place a boot over one end of cylinder. 


3. Place a piston in cylinder so that flat side will 
be toward center of cylinder when piston is in nor- 
mal position. 


4. Insert a rubber cup with flat side against flat 
side of piston. 


5. Insert spring and expander assembly. 


6. Insert a rubber cup with flat side away from 
spring. 


7. Install piston with flat side against cup. 


8. Place rubber boot over end of cylinder. 


REPLACE 


1. Install wheel cylinder on backing plate with 
screws and lock washers. Tighten to 60-90 Ib. in. 
torque. On front brake, install backing plate to knuckle 
using new gasket. 


2. Replace wheel cylinder connecting links. 
3. Install brake shoes and springs. 


4. Connect hose or pipe to wheel cylinder. (Use 
new gasket with hose.) 


5. Install brake drums. Adjust wheel bearings (as 
described in SUSPENSION section), if front drum 
was removed. 


6. Bleed all brake lines as described under BLEED- 
ING BRAKES in this section. 


7. Adjust and test brakes as previously described 
in this section. 


MASTER CYLINDER—REMOVE AND REPi.ACE 
REMOVE 

1. Disconnect stoplight switch wire. 

2. Disconnect brake pedal return spring. 


3. Remove cotter pin and clevis pin from clevis 
and disconnect master cylinder push rod from brake 
pedal. 


4. Remove hydraulic brake line from end of master 
cylinder. Cover line to prevent entrance of foreign 
material. 


5. Remove two nuts and lock washers holding 
master cylinder to cowl. 


6. Remove master cylinder from automobile. 


DISASSEMBLE (Fig. 5-15) 
1. Remove filler cap from top of master cylinder. 
2. Drain and pump fluid from master cylinder. 
3. Clamp cylinder in vise. 


4. Remove boot from master cylinder and push 
rod. 


5. Remove push rod stop plate lock ring from end 
of cylinder with care. Ring may fly off. 


CAUTION: When lock ring is removed piston spring 
will force piston and stop plate out of cylinder with 
10-15 Ibs. of force. 


6. Remove piston, piston cups, piston spring, check 
valve assembly, check valve washer and seal from 
cylinder. 


7. Wash all parts in clean alcohol. 
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CAUTION: Before cleaning parts, clean hands. Do 
nof wash hands in gasoline or fuel oil before 
cleaning parts. Use soap and water to clean 
hands. 


8. Place clean parts on clean surface (such as 
sheet of clean paper). 


INSPECT 


1. Inspect piston rubber cups and check valve for 
softening, distortion or swelling. (Compare with new 
similar parts.) They indicate oil, gasoline, carbon 
tetrachloride, etc. in hydraulic system which would 
require flushing of entire system and replacing of 
rubber parts in wheel cylinders as well as in master 
cylinder. 


2. Inspect master cylinder bore for signs of scor- 
ing, rust, pitting, or etching. Any of these will require 
replacement of master cylinder. Presence of pitting, 
rust, or etching in master cylinder calls for a careful 
inspection for similar conditions in all wheel cylinders. 


CAUTION: A new brake cylinder has a “bearing- 
ized”’ surface. This is accomplished by diamond 
boring the cylinder then rolling it under heavy 
pressure to obfain a hard surface. Honing this 
surface destroys the “skin” and leaves a softer 
surface which will roughen and cause more rapid 
piston wear than the ‘‘bearingized”’ surface. Hon- 
ing also enlarges the bore and oversize pistons 
are not available. 


ASSEMBLE 


1. Dip all internal parts in clean brake fluid be- 
fore installing parts. 


2. Install check valve washer, check valve and 
spring in cylinder. 


3. Install primary cup in cylinder with flat side 
out, making certain cup seats over end of spring. 


4. Coat secondary cup with clean brake fluid and 


install on piston with sharp edges of lip pointing 
toward perforated end of piston. 
5. Install secondary cup and piston in cylinder, 


perforated end of piston first. 


6. Install push rod and stop plate in cylinder. (A 
trace of silicone grease on ball end of push rod will 
help keep it quiet in service.) 

7. Install push rod stop plate lock ring in cylinder, 
being careful lock ring does not fly off. 


NOTE: Inspect piston stop washer in end of 
master cylinder to see that it is held firmly in 
place by lock ring bottoming fully in groove seat 
in master cylinder. 


8. Install seal and place rubber boot on end of 
cylinder. 


9. Install lock nut and clevis on push rod loosely. 


10. Fill reservoir with new heavy duty fluid and 
bleed brakes. 


11. Install reservoir cap. 


REPLACE 


1. Install master cylinder on dash and secure with 
two nuts and lock washers and tighten to 15-25 Ib. ft. 
torque. 

2. Connect master cylinder push rod clevis to 
brake pedal with clevis pin and secure pin with cotter 
pin. 

3. Connect brake pedal return spring. 

4. Connect stoplight switch wire. 


5. Check and adjust pedal height and stop light 
switch. 


6. Connect hydraulic line to master cylinder. 
7. Bring fluid level to within 14” of top of cylinder. 


8. Bleed brake system if necessary as described in 
section on bleeding brakes. 


9. Adjust and test brakes as outlined previously 
in this section. 


TROUBLE DIAGNOSIS AND TESTING 


TESTING FOR LEAK IN HYDRAULIC SYSTEM 


NOTE: If there is any evidence of air in system, 
brakes must be bled before making this test. 


1. Apply brakes manually, holding as steady a 
force as possible. 


2. If pedal sinks slowly toward floor, a leak is 
indicated. Check for location of the leak by examin- 
ing all lines, connections and wheel cylinders. If 


external leak is not found, remove master cylinder, 
disassemble and inspect parts. Leak will usually be 
past primary piston cup due to porous or damaged 
cup or cylinder bore. 


NOTE: If leak at wheel cylinder has allowed fluid 
to reach lining, they must be replaced. 


The following is a list of common troubles occurring 
in the brake system with possible causes and remedies: 
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PEDAL GOES TO TOE BOARD 


CAUSE 


Automatic adjusters not working. 


Normal wear of lining. 


Low fluid level in master cylinder reservoir. 


External leak in hydraulic system, or leak past 
master cylinder primary piston cup. 


Air trapped in hydraulic system. 


REMEDY 


Inspect for inoperative condition and correct as 
necessary. 


Readjust or replace lining. 


Low fluid level in reservoir will perrnit air to be 
pumped into hydraulic lines. This necessitates refill- 
ing reservoir and bleeding lines. Find cause of low 
fluid and correct. 


Check for leak in system as outlined above. 


Air trapped in hydraulic system gives pedal a 
very soft feel at the beginning of travel. Bleed brakes. 


ALL BRAKES DRAG AFTER BRAKE ADJUSTMENT IS CHECKED AND FOUND TO BE CORRECT OR PEDAL BUILDS 


BUILDS UP WITH USE 


CAUSE 


Mineral oil, etc., in system. 


Pedal does not return freely or push rod is adjusted 
too long. 


Compensating port of master cylinder closed. 


REMEDY 


The presence in the hydraulic system of any min- 
eral oil, kerosene, gasoline, shock absorber or trans- 
mission fluid, or carbon tetrachloride will cause swell- 
ing of rubber piston cups and valves, so they become 
inoperative. This is first noticed in the master cylin- 
der. Brakes will not release freely if master cylinder 
primary piston cup has swollen sufficiently to obstruct 
the compensating port. Flush system thoroughly with 
a good grade of clean denatured alcohol and replace 
all internal rubber parts in brake system. 


Lubricate pedal linkage and make certain no bind 
exists. Also, see that pedal return spring has not lost 
its tension and promptly returns pedal to stop. See 
that stoplight switch is not defective, incorrectly ad- 
justed or that switch plunger is not binding on pedal 
due to lack of lubrication. 


The compensating port in master cylinder must be 
completely clear when pedal is in released position. 


1. See that pedal returns freely and is not stopped 
by contact with stop light switch body or pedal 
bracket. 


2. See that push rod is not adjusted too long. 


3. See that compensator port is nor plugged by 
dirt. To check compensator port, remove master cyl- 
inder reservoir cover and watch the fluicl in the cylin- 
der as the brake pedal is moved. A “geyser” should be 
seen as the pedal is first depressed. If no geyser is 
seen, the compensating port is blocked. 


4. Inspect master cylinder primary piston cup and 
if found to be swollen or elongated, flush system and 
replace damaged parts. 


STANDARD BRAKES 5-15 


ONE WHEEL DRAGS 


CAUSE 


Improperly adjusted parking brake cables (rear 
wheels only) or stuck cable. 


Weak or broken brake shoe return springs. 


Brake shoe to drum clearance too small. 


Loose or incorrect front wheel bearings. 


Wheel cylinder piston cups swollen or distorted or 
piston stuck. 


Obstruction in line. 


Support assembly shoe ledges grooved. 


Incorrect brake shoe radius. 


BRAKES DO NOT AUTOMATICALLY ADJUST 


CAUSE 


Worn, bent or distorted adjuster lever. 
Improper secondary lining to drum clearance. 


Brake linings excessively worn. 


CAR PULLS TO ONE SIDE 


CAUSE 


Grease or fluid on lining. 


Anchor pin adjustment on front brakes not correct. 


REMEDY 


Adjust parking brake cables and lubricate. 


Replace damaged brake shoe springs and lubricate 
brake shoe ledges and shoe contact at anchor pin with 
wheel bearing grease or brake lubricant. 


Readjust brakes to secure complete freedom from 
drag. 


Adjust front wheel bearings or replace. 


Replace inoperative or damaged parts. Look for 
evidence of dirt in hydraulic system which could cause 
damage to the cylinders or cups. See first item under 
ALL BRAKES DRAG ... 


Obstruction in line may be caused by foreign mate- 
rial in line or flattened or kinked tube. If dirt is found 
in line, remove obstruction and flush hydraulic system 
with fresh brake fluid. If tube is flattened or kinked, 
replace damaged parts. 


Grind or file ledges smooth and lubricate. 


Replace malfunctioning brake shoe. 


REMEDY 


Replace adjuster lever. 
Adjust clearance. 


Install new linings. 


REMEDY 


Replace with new linings. Except on new cars it 1s 
almost always necessary to replace linings of both 
front brakes if one is damaged. See BRAKE CAU- 
TIONS. Linings with even a slight trace of grease or 
fluid will cause trouble and can seldom be salvaged 
by cleaning. Correct cause of grease or fluid reaching 
linings. 


Adjust all brakes (including anchor pin on front 
brakes). The anchor pin position is of great impor- 
tance in maintaining equalized brakes. 
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CAR PULLS TO ONE SIDE (continued) 


CAUSE 
Wheel bearings excessively loose. 
Loose backing plate at rear axle or front knuckle. 


Linings not to specifications, or primary and sec- 
ondary shoes reversed. New and used linings mixed 
on one end of car. 


Tires not properly inflated or unequal wear of 
tread. Different tread non-skid design. 


Linings charred or drums scored. 


Wheel cylinder link off shoe. 


Water, mud, etc., in brakes. 


Weak chassis springs, loose steering gear, etc. 


Incorrect geometry setting of front suspension. 


Rigid and flexible shoes intermixed. 


SPONGY PEDAL 
CAUSE 


Air trapped in hydraulic system. 


Brake adjustment not correct. 


Bent shoes. 


EXCESSIVE PEDAL PRESSURE REQUIRED TO STOP CAR 


CAUSE 


Brake adjustment not correct. 


REMEDY 
Adjust wheel bearings. 
Tighten backing plate. 


Various kinds of linings have different: friction ef- 
fect on the drums and on each other. Each wheel 
must have similar linings. The primary ard secondary 
linings must not be interchanged. Use only factory 
specified linings. 


Inflate tires to specified pressures. Rearrange tires 
so that a pair with non-skid tread surfaces of similar 
design and equal wear will be installed on front 
wheels and another pair with like tread will be in- 
stalled on rear wheels. 


Sand surfaces of linings and drums. Remove parti- 
cles of metal that have become imbedded in surfaces 
of linings. Seriously charred linings should be re- 
placed. Replace springs which have been overheated. 


Check boot for holes. Check for burrs on wheel 
cylinder piston caused by piston forced against stop. 
Reinstall link. 


Remove any foreign material from all brake parts 
and the inside of drums. Lubricate shoe ledges and 
rear brake cable ramps with grease. Examine support 
assembly for damage. 


Replace springs, adjust steering gear, etc. 


Adjust geometry so that car does not have a ten- 
dency to “‘lead”’ when driven on a level road. 


Use only approved parts. 


REMEDY 


Remove air by bleeding (check compensating port 
for clearance of cup to provide full open port). 


Adjust brakes (including anchor pin on front 
brakes). 


Replace. 


REMEDY 


Adjust brakes (including anchor pin on front 
brakes). 
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EXCESSIVE PEDAL PRESSURE REQUIRED TO STOP CAR (continued) 


CAUSE 
Improper lining. 
Improper shoes. 


Grease or fluid soaked linings. 


Rusted wheel cylinder. 


Wheel cylinder link incorrectly aligned. 


Compensating port not cleared. 


LIGHT PEDAL PRESSURE—BRAKES TOO SEVERE 


CAUSE 


Brake adjustment not correct. 


Loose support assembly on rear axle or front 
spindle. 


Small amount of grease or fluid on linings. 


Charred linings or scored drums. 


Improper linings. 


REMEDY 
Install factory specified lining. 
Install factory specified shoes. 


Correct cause and replace linings. See BRAKE 
CAUTIONS. 


Replace necessary parts. 


Check wheel cylinder piston and boot for damage. 
Install link. 


Check pedal linkage, stoplight switch adjustment. 
See also COMPENSATING PORT under ALL 
BRAKES DRAG. 


REMEDY 
Adjust brakes. 


Adjust front wheel bearings and tighten front back- 
ing plates. Tighten rear backing plates. Adjust brakes 
(including anchor pin). 


Correct cause and replace linings. 


Sand surfaces of linings and drums. Clean loose 
dust from brakes and drums. In severe cases replace 
shoes. Warn owner regarding abuse of brakes. 


Remove all particles of metal that have become 
imbedded in surfaces of linings. Slightly scored drums 
do not require replacing or turning. 


Install factory specified linings. 


BRAKE NOISES 


NOISE 


1. *Squeak in brake with 
car stationary (some- 
times mistaken for ped- 
al squeak). 


and rusty. 


2. *Creak when brakes are 
applied at low car speed. 


Anchor pins dry. 


CAUSE 


Shoe pads on backing plates dry 


REMEDY 
Pry shoes out with screwdriver—apply 


grease sparingly to shoe pads with feeler 
stock. 


Grease anchor pins where shoes bear. 
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BRAKE NOISES (Continued) 


NOISE 


3. *Snaps in brakes as ped- 
al is applied, car sta- 
tionary. 


4. Pedal squeak. 


5. Crunch or groan, hold- 
ing car on hill. 


6. High pitch squeak while 
brakes operate. 


7. Loud low pitch squeal 
at end of high rate stop. 


8. Clicks during high rate 
stops, usually once per 
wheel revolution in one 
wheel only. 


9. Chatter at high speed. 


With integral aluminum 
drums. 


10. Pedal throb at light ap- 
lications at low speed. 


With integral aluminum 
drums. 


11. “Rough feel” during 
high rate stops from 
moderate speed. 


CAUSE 


Hold down nail heads dry. 


Return spring or _ stoplight 


switch rubbing pedal. 


Brake dust and possibly linings 
which have been overheated. 


A. New linings not yet fully 
burnished. 


B. Persistent squeak —no ap- 
parent cause. 


C. Bonded linings. 
D. Rigid brake shoes. 


A. New linings not fully bur- 
nished. 


B. Incorrect adjustment. 


C. Bent backing plate (top of 
shoe webs should be in line 
with each other looking 
down on them. Check after 
pushing shoes toward back- 
ing plate at top). 


Threaded drum. 


Drum out-of-round with 2 or 
more distinct high spots in cir- 
cumference. 


Drums out-of-round with 
mounting surfaces on wheels. 


Drum out-of-round or simply 
off center. 


Drums out-of-round with 
mounting surfaces on wheels. 


Tool chatter. Look for faint 
light and darker stripes running 
across the braking surface. 


REMEDY 


Lubricate. 


Lubricate. 


Sand linings and remove dust from 
brakes. 


Let run or sand off high spo‘s of linings. 


Sand linings for temporary cure or mild 
cases. Install drum springs for stubborn 
cases of high pitch squeak. (Pkg. No. 
514278) 


Install factory specified shoes. 


Check adjustment. Sand lining high 
spots. 


Adjust. 


Straighten or replace. 


NOTE: Drum springs not effective 
against low pitch squeal or 
howl. 


Disappears with usage as drum surface 
is conditioned by lining wear. 


Sometimes corrects with usage. Turn 
drum. 


Replace wheels. 


Turn drum. 


Replace wheels. 


Usually corrects with usage. 
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BRAKE NOISES (Continued) 


NOISE 


12. Loud clank as foot is 
slipped off depressed 
manual brake. 


Normal for design. 


13. Hissing noise as power Normal for design. 


brake unit operates. 


14. *Click, first application 
after reversing. pins. 


CAUSE 


Shoes holding out from anchor 


REMEDY 


For special complaints, stretch pedal 
return spring (make sure pedal returns 
strongly enough to positively operate 
stoplight switch even when pedal is 
eased back slowly). 


File shoe pads on backing plates; lubri- 
cate. 


*Although adjusting brakes temporarily changes these noises, lubrication will remedy. 


BRAKE CAUTIONS 


1. Do not use a substitute for recommended brake 
fluid or reclaimed brake fluid. 


2. Do not allow grease, paint, oil or brake fluid to 
come in contact with brake lining. 


3. Do not handle brake shoes or drums with greasy 
hands. 


4. Do not clean rubber parts or inside of cylinders 
with anything but clean alcohol. 


5. Do not use any linings other than those speci- 
fied by the factory. 


6. Do not allow master cylinder reservoir to be- 
come less than half full of brake fluid. 


7. Under no circumstances should brakes be se- 
verely tested after new linings are installed. They 
should be given moderate use for several hundred 
miles until linings become well burnished. Repeated 
severe applications will cause erratic brake action 
and may permanently injure brake linings. Under 
no circumstances should severe testing be done that 
will burn the linings. 


8. When linings of one brake require replacement, 
the linings should also be replaced on the other brake 
at the same end of the car (except on every low mile- 
age new cars and only when the brakes have not 
been abused). 


SPECIFICATIONS 
NEW DRUMS LINING 
Inside diameter—Front .................... 11” Width=Front. 25.5424. ehien ddge seat thgne 214,” 
see OAT sel fice gc et ne et he a 1 SSIRCAE™ fyi.) eins Midi Eosk eae Gi hk aioe’ 2” 
Out-of-round including taper for Thickness (front and rear) ............... .220” 
full width (max.)—Front .............. 005” Braking surface area............... 173.6 sq. in. 
SRCAG cu Koran te ie hae, 006” Lining to Drum Gap............... .005’”-.015” 
° we: 
Indicator shall not change more than .0005” in any MASTER CYLINDER BORE................. y" 
inch of circumference. 
Braking surface area................ 355 sq. in. PEDAL HEIGHT (underside of standard pedal pad 
to floor mat) ......................... 614-634” 
FLUID........ Fluid which complies with heavy duty 
standards of SAE 70R3 SPECIFICA- WHEEL CYLINDER BORE—Front ............. 1346” 
TIONS. Rear) 2 oi duane cus ie 
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TORQUE SPECIFICATIONS 


(Torque in lb. ft. unless otherwise specified) 


TORQUE SIZE APPLICATION 
Wheel Brakes—Front and Rear 
60-120 Lb. In. 34-24 Valve Assembly—Wheel Brake Cylinder Bleeder 
60-90 ¥g-18 Nut—Brake Shoe Anchor Pin Front 
50-70 7/4 -20 Bolt and Nut—Front Brake Assy. to Strg. Knuckle Lower 
80-120 % 6-18 Bolt—Front Brake Assy. to Strg. Knuckle Upper 
30-45 3-24 Bolt and Nut—Rear Brake Assy. to Axle Housing 
Brake Pedal and Connections to Master Cyl. 
20-35 7A 6-20 Bolt and Nut—Brake and Clutch Pedal Shaft 
10-25 546-18 Bolt—Brake and Clutch Pedal Mtg. Brkt. to Plenum Charnber 
60-120 Lb. In. 34-24 Nut—Master Cylinder Push Rod Trunnion Jam 
20-35 3-24 Nut—Brake and Clutch Pedal Mtg. Brkt. to Dash 
Parking Brake Lever and Conn. to Interm. Lever 
60-120 Lb. In. 5/ 6-24 Nut—Parking Brake Front Cable End to Clevis Jam 
20-35 3-16 Bolt—Parking Brake Lever Assy. to Plenum Chamber Brkt. 
10-25 56-18 Nut—Parking Brake Lever Assy. to Dash 
Brake Master Cyl. and Parking Interm. Lever 
* Cap Assembly—Brake Master Cylinder Filler 
20-35 34-24 Nut—Brake Master Cylinder Assembly to Dash 
Brake Hook-up (From Master Cyl. and Interm. Lever) 
5-15 5/724 Bolt—Parking Brake Rear Cable Anchor to Brake 
10-15 5/ 6-18 Screw—Front and Rear Brake Hose Bracket to Frame 
10-15 5/, 6-18 Screw—Rear Brake Hose Brkt. to Frame 
10-15 544-18 Screw—Master Cylinder Brake Pipe Conn. to Frame 
50-100 Lb. In. No. 14-10 Screw—Parking Brake Rear Cable Guide to Frame 
* %4 (Tube) Nut—Brake Pipe Connector 
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HEAVY DUTY BRAKES 


GENERAL 


Provision has been made for heavy duty brakes 
on vehicles subjected to severe braking such as 
ambulances and police cars. These brakes consist of 
the conventional brake system plus special heavy 
duty drums. 


The massive front drums are aluminum. Rear 
drums are of special alloy heavy iron construction 
to control thermal expansion (Fig. 5-16) 15” wheels 
are required with these drums. 


HEAVY DUTY STANDARD 


Fig. 5-16 Comparison of Heavy Duty and Standard 
Front Brake Drums 


HEAVY DUTY 


STANDARD 


Fig. 5-17 Comparison of Heavy Duty and Standard 
Rear Brake Drums 


ALUMINUM INTEGRAL HUB AND 
DRUM ASSEMBLIES 


These special drum and wheel combinations have 
exceptional brake performance characteristics. How- 
ever, for appearance reasons, feeler gauge slots have 
been omitted. 


If it is necessary to check anchor pin adjustment, 
substitute a conventional drum of equivalent diam- 
eter. Brakes may be adjusted using procedure for 
fixed anchor pin. 


Fig. 5-18 Drum Assembly for Integral Wheel 


SPECIAL TOOLS 


J-4735 Brake Adjusting Tool 


J-8049 Brake Spring Remover and Replacer 


Fig. 5-19 Special Tools 
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Master Cylinder Only—Remove .-........ 5A-6 


Brake and Master Cylinder Ass’y—Remove 5A-6 


GENERAL DESCRIPTION 


The Bendix power brake unit can be identified by 
its all-black color and its rectangular master cylinder 
reservoir (Fig. 5A-1). 


The power brake unit is a combined vacuum and 
hydraulic unit for power braking and replaces the 
conventional master brake cylinder. This brake as- 
sembly has an overall ratio of 234 to 1 (234” of pedal 
travel moves the power piston 1”). The wheel brakes 
are the same, manual or power. 


Pedal travel compared to the conventional braking 
system is greatly reduced. Its height is approximately 
7% inch above the accelerator pedal, permitting the 
driver to shift his toe from one pedal to the other 
without lifting his heel from the floor. Lighter pedal 
pressures are also required for normal stops. 


The power brake unit utilizes engine intake mani- 
fold vacuum, and atmospheric pressure for its opera- 
tion. These units are self-contained, requiring no addi- 
tional rods or levers. The external vacuum line con- 
nection to this unit is to the carburetor. A hydraulic 
connection into the hydraulic brake system is also 
required. 


A vacuum check valve is connected in the vacuum 
line at the front housing to prevent loss of vacuum 
when manifold vacuum falls below that in the power 
brake system. 


In case of engine failure and consequent loss of 
engine vacuum, several applications of the brakes are 
possible by using vacuum retained in the power unit. 


SUBJECT PAGE 
Over-all Brake Unit—Disassemble ........ 5A-7 
Power Piston Assembly—Disassemble ..... 5A-7 
Master Cylinder—Disassemble ............ 5A-8 

Inspection—Cleaning ..................... 5A-8 

Brake Assembly—Assemble ................ 5A-8 
Master Cylinder—Assemble .............. 5A-8 
Power Piston—Assemble ................. 5A-9 
Over-all Brake Unit—Assemble ........... 5A-10 
Push Rod Adjustment ................... 5A-11 

Power Brake Assembly—Install ............. 5A-12 


System: Tests iis, oso 6 be be AR ee aw eda 
Trouble Diagnosis 
Special: “TOGIS: 5.2 hie ee te is eA 


In case of complete vacuum loss, brakes can be 
applied in the conventional manner, although more 
effort is required due to loss of power assist. 


DESIGN 


The Bendix power unit is composed of two main 
sections, a vacuum power cylinder and a hydraulic 
master cylinder. (A cross sectional view of the Ben- 
dix power brake is shown in Fig. 5A-2). 


The vacuum power cylinder contains the power 
diaphragm assembly which houses the control valve 
and reaction mechanism, the power diaphragm return 
spring and the master cylinder push rod which con- 
tacts the piston in the hydraulic master cylinder. 


Fig. 5A-1 


Bendix Power Brake Assembly 
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Fig. 5A-2 Bendix Power Brake—Cross Sectional View 


The control valve is made up of a single poppet with 
an atmospheric port and a vacuum port. A power 
diaphragm and return spring gives quick response, 
lighter pedal effort and improved control. 


The reaction mechanism consists of a soft rubber 
disc which distributes pressure between the diaphragm 
assembly and the valve plunger in proportion to their 
contact areas and provides brake “feel”. A valve 
operating rod, which operates the control valve, pro- 
jects out the end of the power cylinder housing 
through a boot and attaches to the brake pedal. 


The master cylinder attaches to the vacuum power 
cylinder. A seal between these two units seals against 
atmospheric pressure leaks. A secondary seal around 
the master cylinder piston prevents hydraulic fluid in 
the master cylinder from entering the vacuum area in 
the power cylinder. 


A fluid reservoir is cast integrally with the master 


cylinder. Inside the master cylinder are the con- 
ventional parts; a snap ring which retains a piston 


and secondary seal, a primary cup, checix valve spring 
and retainer, and check valve. 


PRINCIPLES OF OPERATION 


RELEASED POSITION (Fig. 5A-3) 


With the engine running and the brake pedal re- 
leased, vacuum from the intake manifold is admitted 
through the vacuum check valve to the front (left side 
of Fig. 5A-3 vacuum chamber. In the released posi- 
tion (no pressure applied to the brake pedal), the 
valve operating rod and valve plunger are held to 
the right in the valve housing by the valve return 
spring to CLOSE the atmospheric port and OPEN 
the vacuum port. With the valve in this position, the 
chamber to the rear of the diaphragm is also open to 
vacuum through the porting in the valve housing. 
The vacuum power diaphragm is then balanced or 
suspended in vacuum, since vacuum is present on 
both sides of the diaphragm and the vacuum power 
diaphragm return spring is then free to return the 
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Fig. 5A-3 Released Position 


diaphragm assembly with the hydraulic push-rod to 
the fully released position. With the hydraulic push- 
rod in the released position, the hydraulic compensat- 
ing port in the hydraulic master cylinder is open to 
permit brake fluid to either return from the brake 
system to the fluid reservoir or enter the brake system 
from the fluid reservoir to compensate the expansion 
of /or loss of fluid from the brake system. 


APPLYING POSITION (Fig. 5A-4) 


As the brakes are applied by the driver, the valve 
operating rod and valve plunger move forward (to 
the left in Fig. 5A-4) in the power diaphragm assem- 
bly to compress the valve return spring and bring the 
poppet valve into contact with the vacuum valve seat 
in the valve housing to CLOSE the vacuum port. 
Any additional movement of the valve operating rod 
in the applied direction, moves the valve plunger 
away from the poppet valve to OPEN the atmos- 


pheric port and admit atmosphere through the air 
filter and passages to the chamber at the right of the 
vacuum power diaphragm. With vacuum on the left 
side of the diaphragm and atmospheric pressure on 
the right side of the diaphragm, a force is developed 
to move the vacuum power diaphragm assembly, 
hydraulic push-rod and hydraulic piston to the left 
to close the compensating port and force hydraulic 
fluid under pressure through the residual check valve 
and brake tubes into the brake wheel cylinders. As 
hydraulic pressure is developed in the hydraulic cyl- 
inder, a counter force (to the right) acting through 
the hydraulic push-rod sets up a reaction force against 
the vacuum power diaphragm and valve plunger 
through the rubber reaction disc at the end of the hy- 
draulic plunger. The rubber disc reacts similar to a 
column of fluid to distribute the pressure between the 
vacuum power diaphragm assembly and the valve 
plunger in proportion to their respective contact areas. 
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Fig. 5A-4 Applying Position 


The pressures acting against the valve plunger and 
valve operating rod tend to move the valve plunger 
slightly to the right in relation to the diaphragm and 
valve housing assembly to close off the atmospheric 
port. Since part of the counter force (to the right) 
reacts through the valve plunger and valve operating 
rod against the driver’s foot, a ‘feel’ of the braking 
effort is provided. The amount of reaction transmitted 
to the valve plunger is designed into the power brake 
unit to assure maximum power consistent with the as- 
surance that the driver always maintains a “feel” of 
the amount of brake that is being applied. This re- 
action force is in direct proportion to the hydraulic 
pressure developed within the brake system. 


HOLDING (Fig. 5A-5) 


During application of the brakes the ‘reaction’ 
against the valve plunger is working against the 
driver to close the atmospheric port. With both 


atmospheric and vacuum ports closed, the power brake 
is said to be in the holding position. When both 
valves are closed, any degree of braking application 
attained will be held until either the atmospheric port 
is reopened by an increase in pedal pressure to further 
increase the brake application or by a decrease in 
pedal pressure tc reopen the vacuum port to decrease 
the brake application. Whenever the pressure applied 
to the brake pedal is held constant for a moment, the 
valve returns to its holding position. Hcwever, upon 
reaching the fully applied position, the valve plunger 
is held away from the valve poppet atmospheric valve 
seat to admit maximum atmospheric pressure to the 
chamber to the right of the diaphragm. With the 
chamber to the left of the diaphragm open to mani- 
fold vacuum, full power application is attained. Any 
increase in hydraulic pressure beyond this point must 
be supplied by physical effort of the driver. 


As the power piston and hydraulic master cylinder 
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POPPET VALVE 


VALVE PLUNGER 


Fig. 5A-5 Holding 


piston move back, the fluid from the wheel cylinders 
flows back into the hydraulic master cylinder (by 
unseating the residual pressure check valve) and into 
the reservoir. 


The fluid reservoir, cast integrally with the master 
cylinder, supplies fluid to the space between a primary 
and secondary seal through a by-pass hole in the 
casting. When the brake pedal is released quickly, 
fluid pressure, check valve spring and the power pis- 
ton return spring force the master cylinder piston to 
return immediately (to the released position). If hy- 
draulic fluid from the lines cannot return as quickly 
as the master cylinder piston, compensation is pro- 
vided by a flow of fluid from the space between 
the primary cup and secondary seals through the 
holes in the master cylinder piston. The excess fluid in 
the brake system can flow back through the com- 
pensating port. 


CHECKS AND ADJUSTMENTS ON CAR 


1. Check for free operation of brake pedal. If 
binding exists, check all pivot points for binding and 
lubricate as required. 


2. Check stop light switch for proper setting and 
operation. 


3. Check fluid level in hydraulic cylinder reser- 
voir. Fluid level should be 44” from top of filler 
opening. 


4. Check vacuum line and connections at carbure- 
tor and vacuum check valve for possible vacuum leaks. 


5. Check engine for good stall-free idle, and correct 
as required. 
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Fig. 5A-6 Simple Schematic of Power Brake System 


MINOR REPAIRS 


BLEEDING BRAKES 
Brakes should be bled in the same manner as 
standard brakes. 
STOP SWITCH—REMOVE AND REPLACE 
REMOVE 
1. Disconnect wires from switch. 
2. Remove nut retaining switch to bracket. 


3. Remove switch. 


REPLACE 


1. Install first nut on new switch assembly. 


HYDRAULIC CYLINDER 


VACUUM CYLINDER 


Fig. 5A-7 Master Cylinder and Power Brake Assembly 
Separated 


2. Position switch in stop light switch bracket and 
install second nut. 


3. Connect wires to stop light switch. 


4. Ensure that brake pedal is retracted (out) to 
its fully released position, and position switch so that 
approximately °4,,"” of the plunger extends from the 


switch housing. 


5. Tighten lock nut 15-40 lb. in. torque. 
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MASTER CYLINDER ONLY—REMOVE 


Certain repair operations, such as replacement of 
master cylinder internal parts, permit the master 
cylinder to be removed by itself, leaving the power 
cylinder and brackets on the car. 


1. Disconnect hydraulic line at master cylinder. 
Cover opening in master cylinder and end of pipe to 
prevent entry of dust, dirt, etc. 


2. Remove two nuts and lock washers from vac- 
uum cylinder studs extending through master cylin- 
der assembly. 

3. Remove master cylinder from power brake unit. 


POWER BRAKE AND MASTER CYLINDER ASSEMBLY— 
REMOVE 


1. Disconnect vacuum hose from vacuum cylinder 
assembly. Cover openings to prevent entry of dust, 
dirt, etc. 


2. Disconnect pipe from master cylinder hydraulic 
port and cover opening in master cylinder and end of 
pipe to prevent entry of dust, dirt, etc. 


3. Remove clevis pin from brake pedal inside the 
car. 


4. Disconnect stoplight switch wires. 


5. Remove nuts and lock washers from vacuum 


2%" DIA. HOLE THRU CENTER OF BOARD 


MATERIAL: 2x 4 APPROX 3 FEET LONG 


Fig. 5A-8 Specifications for Making Special Tool 
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cylinder studs and remove power brake assembly. 


See Fig. 5A-7. 


6. Clean exterior of power brake assembly and 
drain reservoir of hydraulic fluid. 


OVER-ALL BRAKE UNIT—DISASSEMBLE 


1. Mount power brake assembly in vise, clamping 
on sides of master cylinder reservoir with valve 
operating rod up. 


2. Scribe a line across the front and rear housings 
and the master cylinder to facilitate reassembly. 


3. Flatten the two bosses on outer diameter of rear 
housing that prevent housing from being rotated past 
the indentations. 


4. Using a tool made from a board and to the 
specifications shown in Fig. 5A-8, rotate tool and 
housing so that cut-outs in rear housing line up with 
indentation of front housing (Fig. 5A-9). 


NOTE: Remove rear housing carefully as it is 
spring-loaded and will tend to fly away from the 
front housing. 


5. Remove tool housing, remove hydraulic push rod 
from diaphragm plate (power piston) and remove re- 
turn spring from front housing (Fig. 5A-10). 


6. If check valve needs replacing, push it and the 
grommet out of the front of the housing. 


7. Remove assembly from vise and remove master 
cylinder assembly from front housing. 


8. Remove master cylinder to front housing seal 
with a blunt tool. 


POWER PISTON ASSEMBLY—DISASSEMBLE 


CAUTION: Exercise extreme care in handling power 
piston seal, rubber surfaces and metal parts in this 
assembly. They should be guarded against grease, 
oil and foreign matter and must be protected from 
nicks or cuts that might be caused by rough sur- 
faces or damaged fools. 


1. Remove bellows and felt filler from power unit. 


2. Pry off filter retainer and remove the two felt 
filters and the one foam type filter. Be careful not to 
chip plastic housing. 


3. Remove diaphragm plate (power piston) from 
rear housing. 


4. Carefully remove rubber diaphragm from dia- 
phragm plate. 


5. Tilt diaphragm plate and depress valve operat- 


Fig. 5A-9 Special Tool Positioned to Rotate Housing 


ing rod slightly to remove valve assembly retainer 
(Fig. 5A-11). 


6. Pull valve operating rod assembly straight out 
from diaphragm plate and with a blunt tool, push 
reaction disc out front of plate. Do not disassemble 
valve operating rod. 


PISTON 
RETURN 


SPRING 


Fig. 5A-10 Separating Power Piston and Rear Housing 
From Front Housing 
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Fig. 5A-11 Removing Valve Assembly Retainer 


7. Inspect rear housing seal. Remove only if neces- 
sary to replace by driving out with a screwdriver or 
punch. 


MASTER CYLINDER—DISASSEMBLE (Fig. 5A-12) 


1. Remove snap ring from groove in bore at rear 
of master cylinder. 


2. Remove piston assembly, primary cup, piston 
return spring assembly and residual pressure check 
valve from master cylinder. 


3. Do not further disassemble the piston assembly, 
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Fig. 5A-12 Master Cylinder Assembly—Exploded View 


return spring assembly, or the check valve assembly 
unless it is necessary to replace damaged parts. 


4. If necessary, remove the secondary cup from 
the piston using a thin blade screwdriver or a scribing 
tool to lift the cup out of the piston groove. 


INSPECTION—CLEANING 


Thoroughly wash all parts in alcohol and air dry. 
Blow dust and cleaning fluid out of all internal pas- 
sages. If inside of front housing is slightly scored 
or scratched, clean with crocus cloth or fine emery 
cloth. If scratches cannot be removed, replace housing. 


All rubber parts should be replaced, regardless of 
condition, and those parts which come in contact with 
brake fluid should be rewashed in clean alcohol before 
reassembly. 


CAUTION: It is important that all parts be placed 
on a clean paper or cloth after being cleaned to 
prevent the possibility of dirt being assembled 
into unit or grease contacting any rubber parts. 


INSPECT PQWER BRAKE ASSEMBLY 


Inspect all parts for scoring, pitting, dents or nicks. 
Small imperfections can be smoothed out with fine 
emery cloth or parts replaced if badly nicked, scored, 
or otherwise damaged. 


INSPECT HYDRAULIC MASTER CYLINDER ASSEMBLY 


Inspect bore from the open end. The bore should 
be free of scoring, rust, pitting or etching. It any of 
these are apparent, master cylinder must be replaced. 
If it appears that brake fluid has damaged the bore, 
replace damaged parts and flush out entire brake 
system including wheel cylinders. 


The sealing surfaces should be clean and smooth. 
Check for cracks and damaged threads. Be sure that 
the by-pass and compensating ports to the master 
cylinder are not restricted. 


Check for distortion of all springs ancl deteriora- 
tion of all rubber parts. Any evidence of soft or 
swollen rubber parts indicates contaminated brake 
fluid requiring flushing of the entire brake system and 
replacement of wheel cylinder cups as well. as all rub- 
ber parts in master cylinder. 


INSPECT AIR FILTERS 
Replace felt air filters if dirty. 


BRAKE ASSEMBLY—ASSEMBLE 
MASTER CYLINDER—ASSEMBLE (Fig. 5A-! 4) 


1. Clamp master cylinder in vise with front end 
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1. Dust Guard 10. Diaphragm 19. Master Cylinder to Front Housing Seal 
2. Air Filter 11. Diaphragm Plate (Power Piston) 20. Snap Ring Retainer 
-3. Dust Guard Retainer 12. Control Valve Retaining Key 21. Secondary Cup 
4. Power Piston Bearing (Seal) 13. Filler Cap 22. Hydraulic Piston 
5. Rear Housing 14. Power Piston Return Spring 23. Primary Cup 
6. Air Filter Retainer 15. Front Housing 24. Hydraulic Piston Return Spring 
7. Felt Air Filters 16. Grommet 25. Residual Check Valve Assembly 
8. Foam Air Filter 17. Vacuum Check Valve 26. Master Cylinder Body 
9. Control Valve Assembly 18. Hydraulic Piston Operating Rod 27. Attaching Nuts and Washers 
Fig. 5A-13. Power Brake Assembly—Exploded View 


slightly below horizontal. 


2. If secondary cup has been removed, dip cup in 
brake fluid and assemble over end of piston. 


3. Dip piston assembly, primary cup and residual 
check valve in brake fluid. Stack parts on piston in 
order shown and assemble in master cylinder far 
enough to clear snap ring groove. 


4. Install snap ring in groove of cylinder. Make 
certain snap ring is firmly seated in groove. 


5. Fill reservoir with brake fluid and operate piston 
by hand until no more bubbles arise in reservoir. If 
this is done carefully, bleeding brakes on car may 
not be required. 


6. Replace filler cap. 


7. Remove master cylinder assembly from vise. 


POWER PISTON—ASSEMBLE 


1. If rear housing seal was removed, install new 
seal, plastic side up, using tool J-9540 (Fig. 5A-15). 


2. Lubricate outside diameter of diaphragm plate 
hub, bearing surfaces of the valve plunger, and outer 
edge of valve poppet with power brake lubricant. 


3. Insert valve plunger and rod assembly into dia- 
phragm plate hub. Push on valve enough to insert the 
valve retainer lock key (Fig. 5A-16). 


4. Assemble diaphragm on diaphragm plate, mak- 
ing sure the diaphragm is seated in the groove in plate. 


5. Install air filters over valve rod, foam type filter 
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Fig. 5A-14 Master Cylinder—Exploded View 


first, then two felt filters, and install filter retainer. 
Be careful not to chip the plastic (Fig. 5A-17). 


6. Apply power brake lubricant to seal in rear 


Fig. 5A-15 Installing Rear Housing Seal 
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housing and install rear housing over diaphragm 
plate hub. 


7. Install felt filter and bellows. Make sure the bel- 
lows fits over the retainer lip. 


8. Install reaction disc in front of diaph:agm plate. 


9. Apply power brake lubricant to hydraulic push 
rod and install in diaphragm plate. 


OVER-ALL BRAKE UNIT—ASSEMBLE 


1. Install front housing to master cylinder seal, rub- 
ber side toward master cylinder. Make certain rubber 
portion does not separate from metal hub. 


2. Install master cylinder on front housing, aligning 
scribe marks. Torque bolts to 15-20 Ib. ft. 


3. Place master cylinder in vise. 


4. Install check valve and grommet in front housing 
if they were removed. 


5. Place return spring in front housing, small end 
toward master cylinder (Fig. 5A-18). 


6. Apply silicone grease to side of rear shell that 
bears against outer rim of diaphragm. 


7. Place rear housing assembly over return spring 
and, using special tool, press down on rear housing, 
guiding push rod into front housing seal and making 
certain scribe marks will align when housings are 
locked together. Rotate tool to lock the two housings. 
Vacuum may be applied to the check valve to help 
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Fig. 5A-16 Installing Valve Assembly 
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draw the housings together. 


NOTE: Be sure diaphragm is not pinched during 
assembly. 


ASSEMBLE MASTER CYLINDER TO 
POWER BRAKE ASSEMBLY 


Remove master cylinder and power brake assembly 
from vise and remove master cylinder assembly. 


NOTE: Before reassembling master cylinder to 
power section, the distance from the outer end of 
the push rod to the master cylinder must be meas- 
ured as explained under PUSH ROD ADJUST- 
MENT below. 


PUSH ROD ADJUSTMENT 


The push rod is designed with a self-locking ad- 
justment screw to provide the correct relationship 
between the vacuum power piston and master cylinder 
piston. The adjustment screw is set to the correct 
height at the time of original assembly of the power 
unit. Under normal service conditions the adjustment 
screw does not require any further attention provid- 
ing the push rod assembly remains in the original unit. 


Whether a new push rod is used or the push rod as- 
sembly is transferred to a unit other than the original 
one, the distance from the end of the adjustment 
screw to the mounting face of the power cylinder 
should be rechecked either with a micrometer depth 
gauge to a dimension of 1.200” to 1.195” or with height 
gauge J-7723. 


If neither a micrometer nor a height gauge is avail- 
able, the correct adjustment of the push rod can be 
made as follows: Using an ordinary scale, securely 
position the adjustment screw so that the distance 
from the end of the screw to the mounting flange is 
1344” (1.1875”). From this point, turn the screw out 
of push rod an additional ™% turn. This will give an 
approximate setting to avoid excessive clearance 
between the adjustment screw and the hydraulic 
piston. 
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Fig. 5A-17 Power Piston—Exploded View 
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Fig. 5A-18 Installing Rear Housing and Power Piston 


Assembly 


When push rod adjustment is correct, assemble 
master cylinder assembly to the vacuum cylinder at 
two studs. Secure with two nuts and lockwashers 
tightening to 15-20 lb. ft. torque. 


After assembly of the master cylinder to the power 
unit, the piston cup of the hydraulic cylinder must 
clear the compensating hole when the unit is in the 
released position. This can be checked by partially 
filling the reservoir, and then stroking the power unit. 
If air bubbles appear or fluid spurts, the compensat- 
ing port is clear. If the primary cup overlaps the 
compensating port, there will be no flow of air or fluid 
through the compensating port when stroked. If this 
condition exists, the adjusting screw should be turned 
into the push rod a slight amount, or until the com- 
pensating port is open. Failure to clear the compen- 
sating port in the released position traps fluid in the 
hydraulic lines and wheel cylinders and causes brake 
drag when the fluid warms up. It also prevents com- 
plete bleeding. 
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POWER BRAKE ASSEMBLY—INSTALL 


1. Place power brake into position and install four 
rear housing to dash attaching lock washers and nuts 
from inside of car. Tighten nuts to 20-35 Ib. ft. torque. 


2. Attach clevis to brake pedal assembly and ad- 
just pedal height to provide 31%” to 33%” clearance 
from floor mat to bottom of pedal pad. Tighten clevis 
lock nut to 5-10 lb. ft. torque. 


3. Adjust stop light switch if necessary to provide 
34," plunger extension from body. Attach wire. 


4. Attach vacuum line. 
5. Attach hydraulic line. 


6. Bleed brakes as necessary and fill fluid reservoir 
to provide a distance of 14” from top of filler hole. 


SYSTEM TESTS 


1. VACUUM LEAK IN RELEASED POSITION 


With transmission in Neutral or Park, and brake 
released, stop engine and wait one minute. Apply 
brake several times. Each application should provide 
less and less pedal travel following normal depletion 
of reserve vacuum. Number of applications on reserve 
vacuum will depend on how hard pedal is pressed 
and how far pedal moves. If vacuum assist is not pres- 
ent, an air leak is indicated. 


2. UNIT OPERATION 


After depleting reserve vacuum put light pressure 
on pedal and start engine. If power system is func- 
tioning properly pedal will fall away slightly. 


3. VACUUM LEAK IN HOLDING POSITION 


With transmission in Neutral or Park, stop engine 
while holding a moderately heavy load steadily on 
pedal. After one minute release and apply pedal sev- 
eral times. If there is no vacuum assist during this 
test but system was normal during test No. 1 above, 
there is an air leak within the unit. 


NOTE: Some units on this test will leak air inter- 
nally if pedal load is light. This is a normal con- 
dition. 


4. HYDRAULIC LEAK 


a. Depress brake pedal while engine is running, 
maintaining constant pressure. If pedal falls notice- 
ably in one minute, the hydraulic system is leaking. 


b. If pedal has a spongy feel when applying the 
brakes, air may be present in the hydraulic system. 


Road test brakes by making a brake application 
at about 40 MPH to determine if vehicle stops evenly 
and quickly. 


If system checks are satisfactory ancl the brake 
pedal travels to within 1” of the floor-board, brake 
shoes require adjustment or replacement. 
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TROUBLE DIAGNOSIS 


The same types of brake trouble may be encoun- 
tered with power brakes as with standard brakes. 
Before checking power brake system for source of 
trouble, refer to trouble diagnosis of standard brakes. 
After these possible causes have been eliminated, 
check for cause as outlined below. 


HARD PEDAL 


a. Vacuum failure due to: 
1. Faulty vacuum check valve. 
2. Vacuum hose or pipe collapsed, plugged, 
kinked or disconnected. 
3. Internal leaks in power brake unit. 


b. Power brake unit trouble. 
1. Vacuum 
(a) Vacuum leaks in unit caused by improper 
assembly, missing parts, damaged parts 
and foreign material. 
2. Hydraulic 
(a) Cups swollen by improper fluid 
(b) Compensating port not cleared by primary 
cup. 
3. Mechanical 
(a) Badly dented vacuum cylinder. 
(b) Bound up pedal linkage. 
(c) Improperly adjusted stop light switch. 
(d) Galled valve plunger. 
(e) Broken or missing springs. 


GR 


ABBY BRAKES (APPARENT 


OFF-AND-ON CONDITION) 


a 


oA Oo FT 


. Faulty pedal linkage. 

. Dented vacuum cylinder. 
Sticking valve plunger. 

. Defective vacuum check valve. 


Loose vacuum connections. 


PEDAL GOES TO FLOOR OR 
ALMOST TO FLOOR 


a. Brake adjustnient. 


b 


. Air in hydraulic system. 
1. Fluid reservoir empty. 
2. Faulty master cylinder check valve. 


c. Hydraulic fluid leakage: 


1. External: 
(a) Defective filler cap, missing baffle, or 
filler cap gasket. 
(b) Cracked master cylinder casting. 
(c) Leaks at wheel cylinder, in pipes, hose or 
at connections. 
2. Internal: 
(a) Defective secondary seal on master cyl- 
inder piston. 


(b) Faulty primary cup which causes pedal 
to sink to the floor under constant load 
but does not empty reservoir. 


SPECIAL TOOL 


Fig. 5A-19 Bendix Power Brake Height Gauge—J-7723 
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GENERAL DESCRIPTION 


The Delco-Moraine power brake unit can be iden- 
tified by circular reserve bowl of the master cylinder 
and vacuum cylinder having a bayonet type fastened 
cover. 


The power brake unit is a combined vacuum and 
hydraulic unit for power braking and replaces the 
conventional master brake cylinder. This brake has 
an overall ratio of 234 to 1 (234” of pedal travel 
moves the power piston 1”). This pedal ratio reduces 
effort and provides easier brake applications. The 
wheel brakes are the same, power or manual. 


Pedal travel compared to the conventional braking 
system is greatly reduced. Its height is approximately 
7% inch above the accelerator pedal, permitting the 
driver to shift his toe from one pedal to the other 
without lifting his heel from the floor. Lighter pedal 
pressures are also required for normal stops. 


The power brake unit utilizes engine intake mani- 
fold vacuum, and atmospheric pressure for its oper- 
ation. These units are self-contained, requiring no 
additional rods or levers. The external vacuum line 
connection to this unit is to the carburetor. A hy- 
draulic connection into the hydraulic brake system 
is also required. 


A vacuum check valve is located in the vacuum 
line at the front housing and is designed to prevent 
loss of vacuum when manifold vacuum falls below 
that in the power brake system. 


SUBJECT PAGE 
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Assembly—Remove ................... 5B-6 
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In the case of engine failure and consequent loss of 
engine vacuum, several applications of the brakes are 
possible by using vacuum retained in the vacuum 
power unit. In case of complete vacuum loss, brakes 
can be applied in the conventional manner, although 
more effort is required due to loss of power assist. 


DESIGN 


The unit is composed of two main sections: The 
vacuum power cylinder and the hydraulic master 
cylinder. 


The vacuum power cylinder contains the power 
piston assembly which houses the control valve and 
reaction mechanism, and the power piston return 
spring. The control valve is composed of the air valve 
and the floating control valve assembly. The reaction 
mechanism consists of a hydraulic piston reaction 
plate and a series of levers. An air filter element is 
assembled around the push rod and fills the cavity 
inside the hub of the power piston. The push rod, 
which operates the air valve, projects out of the end 
of the power cylinder housing through a boot. A 
vacuum check valve assembly is mounted in the front 
housing assembly for connection to the vacuum 
source. 


A fluid reservoir is integrally cast with the master 
cylinder and supplies fluid to the space between 
the primary and secondary seals through a hole in 
the casting. 
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Fig. 5B-1 


Connection is made to the wheel cylinder through 
the hydraulic outlet and a conventional check valve. 


PRINCIPLES OF OPERATION 


RELEASED POSITION (Fig. 5B-1) 


A line from the engine intake-manifold is connected 
to the vacuum check valve in the front housing of 
the power brake. This check valve is to prevent loss 
of vacuum when manifold vacuum falls below that in 
the power brake system. 


In the released position the air valve is seated on 
the floating control valve. The air under atmospheric 
pressure, which enters through the filter element in 
the tube extension of the power piston, is shut off at 
the air valve. The floating control valve is held away 
from the valve seat in the power piston insert. The 
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Released Position 


vacuum, which is present at all times in the space to 
the left of the power piston, is free to evacuate any 
existing air on the right side of the power p:ston. This 
air is drawn through a small passage in the power 
piston, over the valve seat in the power piston insert, 
and then through a passage in the power piston in- 
sert. From here it travels through a hole in the power 
piston support plate into the space at the left of the 
power piston. It is then drawn through the check 
valve and thence to the vacuum source. 


In this position there is vacuum on both sides of 
the power piston, and the power piston is held against 
the rear housing by the power piston return spring. 
At rest the hydraulic reaction plate is held against 
the support plate. The reaction levers are held back 
against the hydraulic reaction plate by the air valve 
spring. The air valve is held back against its stop in 
the tube of the power piston by the air valve spring. 
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Fig. 5B-2 Applying Position 


The floating control valve assembly is held against 
the air valve seat by the floating control valve spring. 
In this position, the by-pass hole in the hydraulic 
master cylinder is open to the reservoir and fluid 
can flow freely in either direction between the hy- 
draulic cylinder and the fluid reservoir. 


A residual pressure is maintained in the brake 
lines by the check valve and its spring. 


APPLYING POSITION (Fig. 5B-2) 


As the pedal is depressed, the push rod carries the 
air valve away from the floating control valve. The 
floating control valve will follow until it is in con- 
tact with the raised seat in the power piston insert. 
When this occurs, the vacuum is shut off to the right- 
hand side of the power piston, and air under atmos- 
pheric pressure rushes through the air filter and 
travels past the seat of the air valve and through a 


passage way into the housing on the right of the 
power piston. 


Since there is still vacuum on the left side of the 
power piston, the force of the air at atmospheric 
pressure on the right of the piston will force the power 
piston to travel to the left. 


As the power piston travels to the left, the hydraulic 
piston push rod carries the hydraulic piston into the 
bore of the master cylinder. As the hydraulic piston 
cup passes the by-pass hole, hydraulic pressure starts 
to build up in the hydraulic system. As the pressure 
builds up on the end of the hydraulic piston, the 
hydraulic reaction plate is moved off its seat on the 
support plate and presses against the reaction levers. 


The levers, in turn, swing about their pivots and 
bear against the end of the air valve-push rod as- 
sembly. 
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Fig. 5B-3 Holding Position 


In this manner, approximately 30% of the load on 
the hydraulic piston is transferred back through the 
reaction system to the brake pedal. This gives the 
operator a feel which is proportional to the degree of 
brake application. 


HOLDING POSITION (Fig. 5B-3) 


When the desired pedal pressure is reached, the 
power piston remains to the left until the floating 
control valve, which is still seated on the power piston 
insert, again seats on the air valve. The power brake 
will now remain stationary, until either pressure is 
applied or released at the brake pedal. 


RELEASING (Fig. 5B-4)- 


As the pressure at the pedal is released, the air valve 
spring forces the air valve back to its stops on the 
power piston. As it returns, the air valve pushes the 


floating control valve off its seat on the power piston 
insert. 


The air valve, seating on the floating control valve 
has shut off the outside air source. When it lifts the 
floating control valve from its seat on the power 
piston insert, it opens the space to the right of the 
power piston to the vacuum source. 


Since both sides of the power piston are now under 
vacuum, the power piston return spring wil] return the 
piston to its released position against the rear housing. 
As the power piston is returned, the hydraulic piston 
moves back, and the fluid from the wheel cylinders 
flows back into the master cylinder through the 
check valve. 


If the brake pedal is released quickly, the hy- 
draulic piston immediately returns to the released 
position. If the fluid in the lines cannot return as 
quickly as the piston, compensation is provided for by 
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Fig. 5B-4 Releasing 


the flow of fluid from the space between the primary 
cup and the secondary seal through the holes in the 
piston. The excess fluid in the system can flow back 
to the fluid reservoir through the small by-pass holes 
in the master cylinder bore after the brake is released. 


VACUUM FAILURE 


In case of vacuum source interruption, as the pedal 
is pushed down the end of the air valve contacts the 
reaction levers and forces them, in turn, against the 
hydraulic reaction plate. Since the hydraulic reaction 
plate is fastened to the master cylinder push rod, it 
forces the push rod against the master cylinder 
piston, which builds up the hydraulic line pressure. 


The pedal pressure required for a manual appli- 
cation, such as described, is considerably greater than 
with vacuum assist. 


CHECKS AND ADJUSTMENTS ON CAR 


1. Check for free operation of brake pedal. If bind- 
ing exists, check pivot points for binding and lubri- 
cate as required. 


2. Check stop light switch for proper setting and 
operation. 


3. Check fluid level in hydraulic cylinder reservoir. 
Fluid level should be 14” from top of filler opening. 


4. Check vacuum line and connections between 
carburetor and vacuum power cylinder for possible 
vacuum leaks. . 


5. Check engine for good stall-free idle. Correct 
as required. 


5B-6 1963 PONTIAC CHASSIS SHOP MANUAL 


MINOR REPAIRS 


BLEEDING BRAKES 


Brakes should be bled in the same manner as 
standard brakes. 


STOP LIGHT SWITCH—REMOVE AND REPLACE 


REMOVE 


1. Disconnect wires from switch (inside car at 
brake pedal hinge). 


2. Remove nut which retains switch to bracket 
and remove switch. 


REPLACE 


1. Install first nut on switch assembly. 


2. Position switch in stop light switch bracket and 
install second nut. 


3. Connect wires to stop light switch. 


4. Ensure that brake pedal is retracted (out) to 
its fully released position, and position switch so that 
approximately 34,” of the plunger extends from the 
switch body. 


5. Tighten lock nut to 15-40 lb. in. torque. 


OVERHAUL DELCO-MORAINE POWER BRAKE 
MASTER CYLINDER ONLY—REMOVE 


Certain repair operations, such as replacement of 
master cylinder internal parts, permits the master 
cylinder to be removed by itself, leaving the power 
cylinder and brackets in the car. 


1. Remove hydraulic connection from master cyl- 
inder, pump fluid from cylinder, and cover opening 
and pipe end to exclude dust, dirt, etc. 


2. Remove master cylinder attaching nuts and 
lock washers from master cylinder attaching studs 
and remove master cylinder from vacuum power 
section. 


POWER BRAKE AND MASTER CYLINDER 
ASSEMBLY—REMOVE 


1. Disconnect vacuum hose at vacuum check valve. 
Cover hose and pipe openings to exclude dust, dirt, 
etc. (Fig. 5B-5). 


2. Disconnect pipe from master cylinder hydraulic 
port and cover opening and pipe end to exclude dust, 
dirt, etc. 


3. Remove clevis pin from brake pedal inside car. 
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Fig. 5B-5 Simple Schematic of Power Breke System 


4. Remove stop light switch wires. 


5. Remove nuts and lockwashers frorn rear half 
housing inside the car and remove power cylinder 
assembly. 


6. Clean exterior of power brake assembly and 
drain reservoir of hydraulic fluid. 


OVER-ALL BRAKE UNIT—DISASSEMBLE 


1. Put power brake unit in a vise, clamping on 
sides of the master cylinder reservoir with push rod 
up (Fig. 5B-6). 


2. Scribe a line across the front and rear housings 
to facilitate reassembly. 


3. Remove push rod clevis and clevis lock nut. 
4. Remove push rod boot and its air filter element. 


5. Position special wooden lever (Fig. 53-7) against 
mounting studs and rotate rear half housing counter- 
clockwise to unlock rear half from front housing. 


NOTE: Rotate lever slowly as housing is under 
spring load. 


6. Remove power piston assembly by lifting 
straight up slowly and lay it aside on a clean smooth 
surface (Fig. 5B-8). 
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Fig. 5B-6 Brake Unit Mounted in Vise 


7. Remove power piston return spring. 


8. Reposition master cylinder in vise. Scribe a line 
across front housing and master cylinder assembly and 
remove nuts and lock washers from studs extending 
through master cylinder and remove front half housing. 


9 Remove support plate seal retainer from the front 
housing. Remove seal and gasket from retainer (Fig. 
5B-9). 


10. Remove check valve and grommet. 


11. Remove outer rubber seal and power piston 
bearing (seal) from rear housing center hole. 


2%" DIA. HOLE THRU CENTER OF BOARD 


MATERIALS 2x 4 APPROX 3 FEET LONG 


Fig. 5B-7 Specifications for Making Special Tool 
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Fig. 5B-8 Removing Rear Housing 


POWER PISTON ASSEMBLY—DISASSEMBLE 


CAUTION: Exercise extreme care in handling of 
power piston diaphragm and all rubber surfaces 
and metal parts in this assembly. The diaphragm 
should be guarded against grease, oil and foreign 
matter and must be protected from nicks or cuts 
that might be caused by rough surfaces, damaged 
tools, or dropping the piston. 


1. Loosen the three screws on the power piston 
assembly. Remove screws just loosened (excercise care 
as parts are spring loaded). 


2. Lift the rolling diaphragm support plate from the 
power piston assembly. Lay these parts aside on a 
clean smooth surface (Fig. 5B-10). 


3. Remove the power piston diaphragm, push rod 
assembly, and spring. Reaction disc on push rod can 
be pressed off if necessary. Adjusting screw need not 
be moved. 


4. Remove three reaction levers and air valve 
spring. 


5. Remove the power piston insert (Fig. 5B-11) and 
its two seal rings. 
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Fig. 5B-9 Power Brake Units—Exploded View 


6. Remove filter material and retainer clip from the 
push rod tube. 


7. Remove air valve and push rod assembly from 
power piston. 


8. Remove the floating control valve assembly and 
spring from the center of the power piston. 
MASTER CYLINDER—DISASSEMBLE 


1. Remove master cylinder to front housing filter 
from hub on master cylinder. 


2. Push hydraulic piston downward into bore and 
then remove snap ring. 


3. Remove hydraulic piston assembly cup, check 
valve spring, check valve and check valve seal (Fig. 
5B-12). 


4. Do not further disassemble the return spring 
assembly or the check valve assembly. 


SEAL 
RETAINER 
FRONT 
HOUSING 
POWER PISTON 
RETURN SPRING 
INSPECTION—CLEANING 


Thoroughly wash all parts in alcohol and air dry. 
Blow dust and cleaning fluid out of all internal pas- 
sages. If inside of front housing is slightly scored or 
scratched, clean with crocus cloth or fine emery cloth. 
If scratches in front housing cannot be removed, 
replace housing. 


CAUTION: It is important that all paris be placed 
on a clean paper or cloth after being cleaned to 
prevent the possibility of dirt being assembled 
into unit or grease contacting any rubber parts. 


POWER BRAKE ASSEMBLY 


Inspect all parts for scoring, pitting, dents or nicks. 
Small imperfections can be smoothed out with fine 
emery cloth. Replace if badly nicked, sccred or other- 
wise damaged. 
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Fig. 5B-10 Removing Diaphragm Support Plate 


MASTER CYLINDER ASSEMBLY 


Inspect bore from the open end. The bore should 
be free from scores, deeps scratches and corrosion. If 
it appears that corrosive brake fluid has damaged 
the bore, replace damaged parts and flush out entire Fig. 5B-11 Removing Power Piston Insert 
brake system including wheel cylinders. 


The sealing surfaces should be clean and smooth. 
Check for cracks and damaged threads. Be sure that 
the by-pass and compensating ports to the master 
cylinder are not restricted. 


Check for distortion of all springs and deteriora- | 
tion of all rubber parts. Any evidence of soft or Se FILLER CAP 
swollen rubber parts indicates contaminated brake a ASSEMBLY, 
fluid requiring flushing of the entire brake system 
and replacement of wheel cylinder cups, as well as all 
rubber parts in master cylinder. 


AIR FILTER 


PRIMARY HYDRAULIC PISTON 


Replace air filter element if dirty. | ye CuP PISTON SEAL 


BRAKE ASSEMBLY—ASSEMBLE 


MASTER CYLINDER—ASSEMBLE (Fig. 5B-12) MASTER “dy / 
CYLINDER VALVE CHECK HYDRAULIC PISTON /.% 
1. Clamp master cylinder in vise with front end BODY SEAL VALVE RETURN SPRING _ FILTER 


slightly below horizontal. 


2. Dip check valve seal in brake fluid and insert in 
end of master cylinder housing, seating firmly at front. Fig. 5B-12 Master Cylinder—Exploded View 
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1. Power Piston Return Spring 9. Power Piston Insert Seals 17. Air Valve Spring 
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Fig. 5B-13 Power Piston Assembly—Exploded View 


3. Dip piston assembly, primary cup and residual 
check valve in brake fluid. Stack parts on piston in 
order shown and assemble in master cylinder far 
enough to clear snap ring groove. 


4. Install snap ring in groove of cylinder. Make 
certain snap ring is firmly seated in groove. 


5. Install master cylinder to power cylinder filter 
on the hub of the master cylinder body. 


6. Fill reservoir to 144” from top with brake fluid 
and operate piston by hand until no more bubbles arise 
in reservoir. If this is done carefully, bleeding brakes 
on car may not be required. 


7. Replace filler cap. 


POWER BRAKE UNIT—ASSEMBLE 


1. Replace power piston bearing (seal) in the 
center hole of rear housing with the large flange to the 
outside Lubricate internal grooves of the power piston 
bearing with power brake lube. 


2. Place filter inside of push rod boot and stretch 
the boot over the power piston bearing (seal). Install 
outer rubber seal over power piston bearing. 


3. Replace the vacuum check valve in the front 
housing using a new grommet if old one is cracked 
or damaged. 


4. Place new support plate seal in support plate 
seal retainer so that the flat surface of the seal lies 
against the bottom of retainer (Fig. 5B-14). Place new 
gasket over support plate seal retainer, and insert re- 
tainer into front housing from front so that the gasket 
is between the flange on the retainer and the surface of 
the front housing. 


5. Install the master cylinder assembly on the front 
housing, aligning scribe marks. 


POWER PISTON—ASSEMBLE (Fig. 5B-13) 


1. Press the hydraulic reaction plate over the small, 
knurled end of the master cylinder push rod so that 
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Fig. 5B-14 Seal Retainer and Seals 


it lies against the shoulder of the push rod. Insert 
master cylinder push rod through the support plate so 
that the hydraulic reaction plate lies flush against the 
support plate. Place the small air valve return spring 
over the reaction plate end of the push rod. . 


2. Rest the power piston in a vise with the long 
tube down. (DO NOT CLAMP.) Place the floating 
valve spring in the center of the power piston. 


3. Assemble the floating control valve diaphragm 
over the flanged hub of the floating control valve (Fig. 
5B-15). The flat surface of the diaphragm will be on 
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Fig. 5B-15 Floating Control Valve—Exploded View 
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Fig. 5B-16 Installing Air Valve Assy. 


the opposite side from the rubber face on the floating 
control valve. Insert the control valve diaphragm 
plate under the lip of the valve diaphragm. Place 
the spring retainer down over the hub of the floating 
control valve. 


4. Place a thin film of power brake lube on the outer 
edge of the valve diaphragm. Press the floating control 
valve and diaphragm assembly in the power piston, 
making sure that the floating valve spring seats on the 
spring retainer. 


NOTE: Check to see that the rubber diaphragm is 
not distorted as the assembly is pressed into the power 
piston. 


5. Assemble the air valve O-ring into the groove of 
the air valve. Place the air valve bumper over the 
flanged end of the air valve. Lubricate the O-ring with 
power brake lube and place the air valve (push rod 
first) into the power piston (Fig. 5B-16). 


6. Assemble the two power piston insert O-ring seals 
in the two grooves of the power piston insert. Press 
the insert, hub first, over air valve and seat firmly in 
the power piston (Fig. 5B-17). 


7. Place the air valve spring into the counterbored 
end of the air valve. Position the ears of the reaction 
levers in the molded locations in the power piston 
insert and rest the small ends of the levers on the air 
valve spring (Fig. 5B-18). 


8. Place the unfolded diaphragm over the power 


piston support plate so that the second bead is on the 
outside wall. 
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Fig. 5B-17 Installing Power Piston Insert 


Position the power piston support plate assembly 
on the power piston, making sure that the beaded 
edge of the diaphragm is located between the flange 
on the support plate assembly and the flange on the 
edge of the power piston assembly. 


9. When locating the power piston support plate 
on the power piston, be sure that the reaction levers 
maintain their positions in the seats in the power 
piston insert, as the support plate contacts the power 
piston. Torque bolts to 80-100 inch pounds. 


10. Install retainer clip over push rod and loosely 
spiral wrap the length of filter material around the 
push rod and push down into push rod tube. Do not 
crush filter. 


11. Clamp the front housing and master cylinder 
assembly in a vise, with open end of the master cyl- 
inder bore accessible. Place the power piston return 
spring to seat over the support plate seal retainer. 


12. Lubricate lightly with power brake lube both 
the tube extension on the master cylinder end of the 
power piston and the tube extension on the push rod 
end. Also, lubricate lightly with talcum powder the 
beaded edge of the rolling diaphragm. This is done to 
ease assembly of rear housing. 


14. Insert the power piston, push rod first, into the 
rear housing. The extension on the end of the power 
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Fig. 5B-18 Assembling Power Piston 


piston will fit through the power piston bearing and the 
push rod will fit through the boot. Fold the rolling dia- 
phragm back into position on the rear housing flange. 


15. Place the rear housing and lower piston assem- 
bly into front housing (Fig. 5B-19). Line up the scribe 
mark on the top of the housing so that when the hous- 
ing is rotated into the locked position, the scribe mark 
will be in line with the scribe mark on the front 
housing. 


16. Place special tool in position on the rear housing. 
Press down and check to be sure that the bead on the 
edge of the rolling diaphragm is correctly positioned 
between the edges of the front and rear housings. If 
this is satisfactory, apply additional pressure on the 
rear housing and, at the same time, rotate the housing 
clockwise into the locked position. If the housings are 
not easily locked, hold housing together and apply 
vacuum to check valve in front housing. This will 
draw housings together and will ease locking procedure. 


CAUTION: Do not put pressure on the plastic power 
piston tube when locking the housings. 


PUSH ROD ADJUSTMENT 


1. Place the power brake assembly in a vise so that 
the master cylinder is up. Remove the master cyl- 
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Fig. 5B-19 Installing Rear Housing 


inder from the front housing. (Do not disturb the 
support plate seal retainer.) The master cylinder 
push rod is now exposed. 


2. Place gauge J-7723 over push rod so that it 
fits between two studs on front housing (Fig. 5B-20). 
It should be parallel to studs and resting on surface of 
housing. The cutout portion of gauge should just 
match the height of the push rod. Any variation may 
be compensated for by turning adjusting screw in end 
of master cylinder push rod. 


NOTE: It may be necessary to grind relief in the 
tool as shown in Fig. 5B-20. 


3. Install master cylinder on studs of front housing 
and install nuts and lock washers. Torque 15-20 foot 
pounds. 


CAUTION: When replacing the unit on the vehicle, 
start the engine and allow vacuum to build up 
before applying the brake. 


POWER BRAKE ASSEMBLY—INSTALL 


1. Place power brake into position and install four 
rear housing to dash attaching lock washers and nuts 
from inside of car. Tighten nuts 20-35 lb. ft. torque. 


HYDRAULIC PISTON 
PUSH ROD 


Fig. 5B-20 Checking Master Cylinder Push Rod 
Adjustment 


2. Attach clevis to brake pedal assembly and adjust 
pedal to height to provide 31%” to 33%” clearance 
from floor mat to bottom of pedal pad. Secure clevis 
lock nut and tighten 5-10 lb. ft. torque. 


3. Adjust stoplight switch as necessary to provide 


34," plunger extension from body. Attach wires. 


4. Attach vacuum line. 
5. Attach hydraulic line. 


6. Bleed brakes as necessary and fill fluid reservoir 
to provide a distance of 14” from top of filler hole. 


SYSTEM TESTS 


Road test the brakes by making a brake applica- 
tion at about 20 mph to determine if the vehicle 
stops evenly and quickly. If the pedal has a spongy 
feel when applying the brakes, air may be present in 
the hydraulic system and additional bleeding of brakes 
may be required. 


With engine stopped and transmission in neutral, 
apply brakes several times to deplete all vacuum re- 
serve in the system. Depress brake pedal and, holding 
light foot pressure on the pedal, start the engine. If the 
vacuum system is operating properly, the pedal will 
tend to fall away under foot pressure, and less pressure 
will be required to hold pedal in applied position. If no 
action is felt, the vacuum system is not functioning 
properly. 


Stop engine and deplete all vacuum reserve in the 
system. Depress and hold foot pressure on the brake 
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pedal.If the pedal gradually falls away under foot 
pressure, the hydraulic system is leaking. 


If the brake pedal travels to within one inch of the 
toe-board, the brake shoes require adjustment or re- 
lining. 


Start engine and run to medium speed,then turn 
off ignition. Immediately close the throttle to build 
up vacuum. Wait at least 90 seconds, then try brake 
action. If not vacuum-assisted for two or more applica- 
tions, vacuum check valve is faulty or there is a leak 
in the vacuum system. 


TROUBLE DIAGNOSIS 


The same types of brake trouble are encountered 
with power brakes as with standard brakes. Before 
checking the power brake system for the source of 
trouble, refer to the trouble diagnosis of standard 
brakes in the shop manual. After these possible causes 
have been eliminated, check for the cause as out- 
lined below: 


HARD PEDAL 
(a) Vacuum failure due to: 


1. Faulty vacuum check valve. 
2. Collapsed vacuum hose to manifold. 


3. Plugged or loose vacuum fittings. 


(b) Boundup pedal mechanism. 
(c) Power brake unit trouble. 
1. Jammed air valve. 
2. Vacuum leaks in unit caused by: 
(a) Loose support screws. 


(b) Faulty air valve seal or support plate 
seal. 


(c) Damaged floating control valve. 


(d) Bad seal of master cylinder or power 
cylinder mounting studs in housing. 


(e) Bad seal of diaphragm bead between 
the housings or at power piston. 


(f) Faulty power piston insert seal rings or 
faulty vacuum check valve grommet. 


3. Defective rolling diaphragm. 
4. Restricted air filter elements. 


5. Worn or badly-distorted reaction plate or 
levers. 


6. Cracked or broken power pistor. or support 
plate. 


7. Cracks at assembly mounting studs. 


GRABBY BRAKES (APPARENT 
OFF-AND-ON CONDITION) 


(a) Power brake unit valve trouble. 
1. Reaction diaphragm leakage. 
2. Sticking air valve. 
3. Restricted diaphragm passage. 
(b) Reaction system. 
1. Dislodged reaction levers. 
2. Broken air valve spring. 


3. Worn or distorted levers or plates. 


PEDAL GOES TO THE FLOOR OR ALMOST TO 
THE FLOOR 


(a) Fluid reservoir needs replenishing. 

(b) Power brake hydraulic system leakage. 
1. Defective primary or secondary cups. 
2. Cracked master cylinder casting. 
3. Leak at master cylinder headnut. 


4. Leaks at wheel cylinder in pipes or con- 
nections. . 


(c) Faulty master cylinder check valve has per- 


mitted air to enter system, causing spongy pedal. 


BRAKES FAIL TO RELEASE 


(a) Faulty hydraulic check valves. 
(b) Blocked passage in power piston. 
(c) Air valve sticking shut. 

(d) Broken piston return spring. 

(e) Broken air valve spring. 


(f) Tight pedal linkage. 
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Economy—A/C— 23-29 X X X 
Export—23-29 X X 
25G 421 H.O.—23-29 X X X X |X X X |X X 
266 Spec. Eqpt.— 23-29 X X X X X X 
28G 421 H.O.—23-29 X X X X |X X X |X X 
Std.—26 Taxi-Police X X X xX X X 
Std.—28; Spec. Eqpt.—26 xX X X X X X 
Air Cond.—26 Taxi-Police X X X X X X 
Air Cond.—26-28 xX X X X X X 
Spec. Police X »§ X X X X 
Economy— 26-28 Taxi-Police D4 X X X 
41R | 230 Economy A/C 26-28 Taxi xX x x’ X xX xX 
44M, 283 Export— 26 X |X X X X 
45P 303 Export—28 X X X X X 
47Q| 353 XK 421 H.O.—26-28 X X X X X IX X X |X X 
48N | 313 |X Spec. Eqpt.— 26-28 X X X X X xX X 
50Q/ 370 x 421 H.O.—26-28 X X X X X |X X X |X X 
The Letter Stamped After the Engine Code Indicates Transmission Code. 
*NOTE: For engine horsepower qualifications see page 6-50. 
Transmission Codes: 
Synchro-Mesh Roto H-M Super H-M 


A—3 speed Std. S.M, E—4 speed SM (23, 2835 and 29— 


3.90 Axle) 
oe a F—4 speed SM (26 and 28 except 2835— 
T—4 speed SM (S.D. with 3.42 Axle) 3.90 Axle) 
2—4 Spd-S/M (26-28 with 421 H.O. 
U—4 speed SM (S.D. with 4.30 Axle) Exc 2835) 


3—4 Spd-S/M (26-28 with 421 H.O.) 
4—3 Spd-S/M (2.10 Ist Gear) Spec. S.D. 
5—3 Spd-S/M (2.28 1st Gear) Std. S.D. 


C—4 speed SM (23, 2835 and 29 Model) 
D—4 speed SM (26 and 28 except 2835) 


G—375 (PC) RHM 
H—375 (P) RHM 
S—375 (PAH) RHM 
K—375 (PB) RHM 
L—375 (PE) RHM 
V—375 (PEH) RHM 
6—375 (PG) RHM 


M—315 (PS) HM 

N—315 (PAS) HM 
P—315 (PBS) HM 
R—315 (PES) HM 


Q—315 (PCS) HM 


NOTE: For Transmission code description (P, PE, etc.) see page 7C-3 for Roto Hydra-Matic and page 7D-4 for Super Hydra-Matic. 
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GENERAL DESCRIPTION 


Pontiac V-8 engine is used in all models. Displace- 
ment is 389 cubic inches provided by 4146” bore and 
334’’stroke in all models. A 421 High Output and 421 
Super Duty engine are available on special order. Dis- 
placement in these special order engines is 421 cubic 
inches provided by 434,” bore and 4” stroke. 


Three compression ratios are available. A 10.25:1 is 
standard on Hydra-Matic equipped models and all 
29 models. An 8.6:1 ratio is standard on synchro-mesh 
models 23, 26 and 28 only. A 10.75:1 ratio is available 
on the 421 High Output engines only. 


Thirty-three different engine combinations are avail- 
able; these combinations and the major components 


SUBJECT PAGE 
Camshaft and Camshaft Bearings Replace .. 6-25 
Oil Pan—Bearings—Connecting Rod—Piston .... 6-28 
Oil Pan and/or Gasket Replace ............ 6-28 
Oil Pump Replace........................ 6-29 
Oil Pump Recondition .................... 6-30 
Rear Main Bearing Oil Seal Replace ........ 6-30 


Main Bearing Replace .................... 
Main Bearing—Clearance Check ............ 
Connecting Rod Bearing Replace .......... 6-33 
Connecting Rod Bearings Clearance Check .. 6-33 
Connecting Rod & Piston Assembly Replace. 6-34 
Connecting Rod & Piston Assembly 


Recondition, 228. o wens g- dye be eae dn 6-34 
Piston Rings Replace ..................... 6-38 
Crankshaft Replace ...................... 6-39 
Flywheel or Clutch Pilot Bearing Replace .... 6-40 
Cylinder Block Core Hole Plugs and Oil 

Passage Plugs, Inspect & Replace........ 6-41 

Replace Partial Engine Assembly ............ 6-42 
Trouble Diagnosis .......................... 6-46 
SPCCINCATIONS «.): 422.554 42 06 aed bean teas 6-49 
Torque Specifications ....................... 6-53 
Special Tools .......................0.0000.. 6-56 


of each are shown in Fig. 6-1. 


Engine identification is facilitated by a letter-num- 
ber code stamped below the production engine number. 
By referring to Fig. 6-1 and using the identification 
letters, major engine components can be determined. 


The engine (Fig. 6-2) features completely ma- 
chined combustion chambers, overhead valves, ball 
pivot rocker arm construction, harmonic balancer, 
hydraulic lifters, aluminum pistons, straight valve 
guides, superior crankcase ventilation and lubrication 
systems, and large displacement combined with high 
compression ratio for utmost performance and econ- 
omy. 
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Fig. 6-2 Transverse Cross Section of 389 Engine 
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Detailed descriptions of cooling, crankcase ventila- 
tion, and the lubrication system are given in ENGINE 
COOLING AND LUBRICATION. Mechanical de- 
tails such as valves, rocker arms, hydraulic valve 
lifters, etc. are described on the following pages. 


Detailed mechanical specifications begin on page 
6-55. 


CYLINDER BLOCK 


The cylinder block has two banks of four cylinders 
each, cast at 90° to each other. Left bank cylinders 
are numbered 1-3-5-7 and right bank cylinders are 
numbered 2-4-6-8. 


The left bank is set slightly behind the right bank. 
This provides room for mounting the fuel pump in 
front of the engine on the left side where it receives 
direct cooling from the fan (Fig. 6-3). Also, it permits 
a shorter fuel line. Both these factors minimize the 
possibility of vapor lock. This arrangement of cylin- 
ders also provides for mounting the alternator on the 
right side. This location is advantageous since it places 


the most severe turn in the belt on the slack, or lowest 
tension side, of the belt. 


All main bearing caps are doweled to the cylinder 
block to assure accurate alignment and facilitate 
assembly. 


Engines which are expected to be used for pro- 
tracted high torque operation have four attaching 
bolts in the three center main bearing caps as com- 
pared to two bolts per cap in other engines. Fig. 6-4 
shows the four bolt cap installation. 


Cylinders are completely encircled by water jack- 
ets. For details of the engine cooling system see EN- 
GINE COOLING AND LUBRICATION, 


CYLINDER HEADS 


Left and right cylinder heads are identical. The 
same casting is used for both heads. 


Different heads are used on 8.6:1 and 10.25:1 com- 
pression ratio engines. A special higher compression 
head is used on the 10:75 to 1 engine. 


Fig. 6-3 


Full Front View of Engine 
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Fig. 6-4 Four Bolt Bearing Cap Installation 


Valve seats are completely surrounded by water 
and each head has an oil gallery which feeds oil to 
the rocker arm studs to provide lubrication of the 
upper valve train parts. 


Cylinder head casting date is located at the right 
front corner of the right head and the left rear corner 
of the left head. 


CRANKSHAFT AND BEARINGS 


The crankshaft is cast pearlitic malleable iron and 
is supported by five main bearings. The rear main 
bearing shells have two oil grooves (Fig. 6-5). The 
rear oil groove has three oil drain holes evenly spaced. 
The front four upper and lower shells are not inter- 
changeable, due to omission of oil groove in lower 
half. Torsional vibration is dampened by the har- 
monic balancer mounted on the front end of the 
crankshaft. 


The rear main bearing is sealed by a packing seated 
in a chamfered groove in the block and bearing cap 
(Fig. 6-5). A slinger on the crankshaft in front of the 
seal and the drain groove in the rear main bearing 
prevent an excess of oil from getting to the seal. 


Slots are cast in the cylinder block and cap seal 
groove to prevent seal rotation. 


CAMSHAFT AND DRIVE 


Four different camshafts are used. The engine chart 
(Fig. 6-1) shows the application of each. Camshafts 
can be identified by a digit stamped on the front end 
of the shaft. Correct identification is as follows: 


OIL DRAIN 
GROOVE 


OIL SLINGER 
GROOVE 


SEAL GROOVE 


Fig. 6-5 Rear Main Bearing Cap 


No Digit Stamped=Synchro-mesh Camshaft 


0=389 Economy and Roto Hydra-Matic 
Camshaft (Except 29 Model) 


4=Super Hydra- Matic 


7H=421 H.O. (High Output) Camshaft 


The camshafts are cast from alloy irori. Cam lobes 
are ground, hardened and tapered with the high side 
toward the rear. This, coupled with a spherical face 
on the lifter causes valve lifters to rotate. The cam- 
shaft is supported by five bearings. 


A 7%” wide, 60 link timing chain is used to drive 
the camshaft. The 42 tooth camshaft drive sprocket 
is made from cyanide hardened, cast alloy iron, while 
the 21 tooth crankshaft sprocket is made from case 
hardened steel. 


PISTONS AND CONNECTING RODS 


The pistons are aluminum alloy, tin plated, with 
steel struts to control expansion and give added 
strength. Pistons are cam ground so that the diameter 
across the thrust face is larger than the diameter fore 
and aft of the engine. The steel struts give assurance 
that the piston will expand front to rear and that the 
thrust diameter will not change. Two compression 
rings and one oil control ring are used, all of which 
are located above the piston pin. 


The pistons used in all compression ratio engines 
except Export are flat on top as shown in Fig. 6-6. 
The top of the piston has a relief machined into the 
head for valve clearance. 
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VALVE CLEARANCE RELIEF 


389 ENGINE PISTON 421 ENGINE PISTON 


Fig. 6-6 389 and 421 Pistons 


Piston pins are offset 1,4” toward thrust side (right 
hand side) to provide a gradual change in thrust 
pressure against the cylinder wall as the piston travels 
its path (Fig. 6-7). This feature provides quieter en- 
gine operation. Pins are hardened steel and have a 
floating fit in the pistons. They are retained in the con- 
necting rods by a press fit. I beam cast pearlitic mal- 
leable rods are used in 389 engine and forged connect- 
ing rods are used in 421 engines. 


A lubrication groove between the connecting rod and 
cap directs a jet of oil onto the opposite’ cylinder wall 
to lubricate the piston and rings and to provide splash 
for lubricating the piston pins. 


CENTER LINE 
OF PISTON 
ra 


CENTER LINE 
OF PISTON PIN 


CENTER LINE 
OF PISTON 


CENTER LINE 
OF PISTON PIN 
———_ 


|\-—- Yio” 


RIGHT BANK 


LEFT BANK 


Fig. 6-7 Connecting Rod and Piston Assembly 


Fig. 6-8 Fixed Setting Rocker Arm Valve Train 


VALVE TRAIN 


A very simple ball pivot type valve train is used 
(Fig. 6-8). Motion is transmitted from the camshaft 
through the hydraulic lifter and push rod to the rocker 
arm. The rocker arm pivots on its ball and transmits 
the camshaft motion to the valve. The rocker arm ball 
is retained by a nut which locks against a chamfer on 
the stud. 


The maximum in durability is assured by the use 
of cyanide-hardened stamped steel rocker arms. In 
addition all friction points to the valve train are posi- 
tively lubricated. 


The cylinder head has straight valve guides cast 
integral (Fig. 6-9). External shields are used on both 


VALVE GUIDES 
CAST INTEGRAL 
WITH CYLINDER 
HEAD 


Fig. 6-9 Cross Section View of Intake Valve Guide 
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intake and exhaust valves to reduce the amount of oil 
splashed against stems. Valve stem seals are used on 
exhaust as well as intake valves to prevent oil from 
entering the valve guides. 


Inner and outer valve springs are used on all engines 
except the standard synchro-mesh transmission which 
uses a single valve spring. 


HYDRAULIC VALVE LIFTERS 


Hydraulic lifters are used to keep all parts of the 
valve train in constant contact. In other words each 
lifter is an automatic adjuster maintaining zero lash 
under all conditions. This insures precision valve tim- 
ing and silent operation, increases valve life, and 
eliminates the need for tappet adjustment. 


The hydraulic lifter assembly (Fig. 6-10) includes: 
the cast iron body which rides in the cylinder block 
boss, the plunger, push rod seat, plunger spring, ball 
check valve, ball check valve retainer, and retainer 
ring. 


The hydraulic valve lifter functions as follows: 
When the lifter is riding on the low point of the cam, 
the plunger spring keeps the plunger and push rod 
seat in contact with the push rod. 


When the lifter body begins to ride up the cam 
lobe, the ball check valve cuts off the transfer of oil 
from the reservoir below the plunger. The plunger 
and lifter body then rise as a unit pushing up the 
push rod and opening the valve. 


As the lifter body rides down the other side of the 


RETAINER 
RING 


BALL CHECK 
VALVE 


BALL CHECK 
VALVE 
RETAINER 


SPRING 


Fig. 6-10 Sectional View of Valve Lifter Assembly 


cam the plunger follows with it until the walve closes. 
The lifter body continues to follow the cam to its 
low point, but the plunger spring keeps the plunger in 
contact with the push rod. The ball check valve will 
then move off its seat and the lifter reservoir will 
remain full. 


During operation a small amount of oil leaks out of 
the lifter between the plunger and body. A controlled 
amount of leakage is important to provide continuous 
adjustment of the plunger position within the lifter. 
This leakage is called “leak down” and must be within 
certain limits to provide correct operation (see page 
6-17). 


Oil is supplied to the lifter by the cylinder block oil 
gallery to replace that lost through leak down, The 
annular groove around the outside of the lifter body 
indexes with the passage drilled from the gallery to the 
lifter boss. Oil then enters the lifter from this groove 
and passes into the plunger cavity. From the plunger 
cavity, oil under pressure is also fed up the push rod 
to lubricate the friction area between the upper end 
of the push rod and the rocker arm. 


A special hydraulic valve lifter is used in certain 
models. Fig. 6-11. This special lifter incorporates a 
restricted orifices plate installed in the plunger counter 
bore between plunger cavity and push rod seat. Its 
function is to meter the oil supplied under pressure 
through the push rod to the drilled rockers in the 
engine using the push rod and drilled rockers for 
lubricating the upper valve train. By referring to the 
engine code chart on page 6-0 engines containing this 
special lifter can be identified. 


ROCKER FEED 
METERING VALV' 


PLUNGER 


BALL CHECK 
VALVE 


BALL CHECK 


VALVE SPRING BALL CHECK 


VALVE 
RETAINER 


PLUNGER 
SPRING 


Fig. 6-11 Sectional View of Valve Lifter (421 Engine) 
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Fig. 6-12 Intake Manifold—Two Barrel Carburetor 


FUEL DISTRIBUTION SYSTEM 


The intake manifold is designed to provide fuel 
passages which are short and practically equal in 
length. With the two barrel carburetor each throat 
of the carburetor feeds four cylinders as shown in Fig. 
6-12. The intake manifold used with the four barrel 
carburetor is fundamentally the same as with two 
barrel but has four openings to index with the carbu- 
retor throats. With the four barrel carburetor the two 
throats on the right side feed four cylinders and the 
two throats on the left side feed four cylinders (Fig. 
6-13). 


On tri-power equipped units, distribution is the same 
as two barrel with extra fuel fed to each group of 4 
cylinders from the end carburetors on demand (Fig. 
6-14). 


A stove is included in the intake manifold sur- 
rounding the risers which lead to the carburetor. 
When the engine is cold, exhaust gases from the right 
bank of cylinders pass through a passage in the intake 
manifold to circulate around and heat the stove. The 
fuel-air mixture passing from the carburetor to the 
cylinders is thereby pre-heated to the desired tem- 
perature for proper combustion. 


Fig. 6-13 Intake Manifold—Four Barrel Carburetor 


Fig. 6-14 Intake Manifold—Tri-Power Carburetor 


EXHAUST SYSTEM 


Two cast iron exhaust manifolds are used, one for 
each bank of cylinders. Exhaust gases from the left 
manifold pass through a crossover pipe which passes 
beneath the engine to the right side. At this point the 
exhaust pipe from the right manifold joins the cross- 
over pipe and gases are carried rearward to the muf- 
fler and tailpipe. A thermostatically controlled valve 
in the outlet of the right manifold blocks the passage 
of exhaust out of this manifold when the engine is 
cold. Exhaust from the cylinders on the right bank 
will then pass through the intake manifold exhaust 
crossover passage and out the left cylinder head and 
exhaust manifold. 


In passing through the crossover passage, the hot 
gases serve to heat the intake manifold stove. 


COMBUSTION CHAMBERS 


Combustion chambers are completely machined to 
insure accurate volume control and uniform shape 
for all cylinders. Spark plugs are located near intake 
valves for maximum power and to properly fire eco- 
nomically lean mixtures. 


CONTOURED 
COMBUSTION 
CHAMBER 


Fig. 6-15 Cylinder Head Viewed from Bottom 
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Fig. 6-16 Engine Number Location 


The contoured wedge shape of the combustion 
chamber (Fig. 6-15) minimizes the possibility of det- 
onation, facilitates breathing and provides swirling 
turbulence for smooth, complete combustion. 


Intake valves are large and have 30° seat angles 
to further provide easy breathing for high combustion 
efficiency. Exhaust valve seat angle is 45°. 


SERIAL NUMBERS 


The manufacturer’s motor vehicle identification 
number is located on a machined pad on the front 
of the right-hand bank of the block. 


The production engine number will also be found 
in the same area (Fig. 6-16). This number is used 
for production control purposes during manufacture. 
The production engine number should be included 
on AFAs or PI Reports concerning the engine. 


GENERAL INFORMATION ON 
ENGINE SERVICE 


4 


Cleanliness is a primary factor when servicing the 
V-8 engine. The slightest particle of dirt that finds its 
way into a hydraulic lifter may cause a malfunction. 


Since any dirt which may enter the oil galleries or 
passages in the engine could eventually get to a lifter, 
cleanliness should be exercised when any part of the 
engine is removed or disassembled. When a cylinder 
head is removed for any purpose, it is necessary to 
remove the push rod cover. This exposes the lifters 
to any dirt which may fall from the upper portion of 
the block or which may be carried in the air. Thus, 
it is wise to cover the lifter galleries until ready to 
reassemble the engine. 


When lifters are removed for any reason, they should 
immediately be placed in order in valve lifter storage 
box J-5763 (Fig. 6-17). This is important for two 
reasons. First, it is the easiest way to keep lifters clean. 
Second, lifters should always be replaced in the same 
bosses from which they were removed. 


Valves, valve lifters, push rods, rocker arms, rocker 
arm balls, and rocker arm ball nuts should always be 
kept in sets and returned to their original positions. 
These parts will tend to mate as the engine operates 
and will provide more satisfactory operation when 
kept together. By storing lifters in storage box J-5763 
and valves, push rods, rocker arms, balls and nuts in 
holding stand J-5709 (Fig. 6-18) whenever they are 
removed, they can easily be kept in sets for identifi- 
cation during assembly. In addition to keeping the 
parts in sets, the push rods should be replaced with 
the same end up. In other words, the same end will 


Fig. 6-17 Valve Lifter Storage Box J-5763 


Fig. 6-18 Valve and Valve Train Holding Stand J-5709 
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contact the rocker arm as before the engine was dis- 
assembled. The upper end can usually be identified 
by the polished surface which contacts the rocker 
arm. Push rods will also be polished somewhat in 
the area where the rod passes through the head. 


When hydraulic valve lifters are disassembled, the 
various parts of each lifter must be kept together. 
This is especially important since the lifter body and 
plunger are selectively fitted. The use of the special 
tray included with cleaning tank J-5821 will aid in 
keeping the parts of each lifter together when lifters 
are being serviced. 


Cylinder head screws should be installed without 
thread sealer of any kind. 


When raising or supporting the engine for any 
reason, do not use a jack under the oil pan or crank- 
shaft pulley. Due to the small clearance between the 
oil pan and the oil pump, jacking against the oil pan 
may cause it to be bent against the pump. The result 
would be a telegraphed noise which would be dif- 
ficult to trace. The crankshaft pulley is sheet steel 
and will not support engine weight. 


It should be kept in mind, while working on the 
engine, that the twelve volt electrical system is 
capable of violent and damaging short circuits. When 
performing any work where electrical terminals could 
possibly be grounded, the ground cable of the battery 
should be disconnected. 


CAUTION: Never reverse battery leads, even for 
an instant, as reverse polarity current flow will 
damage diodes in the alternator. 


Any time the carburetor or air cleaner is removed, 
the intake opening should be covered. This will pro- 
tect against accidental entrance of foreign material 
which could follow the intake passage in the cylin- 
der and cause extensive damage when the engine is 
started. 


Fig. 6-19 Engine Mount Location 


In the mechanical procedures described in this 
section generally no references will be made to the 
removal of optional equipment such as power steer- 
ing pump, air conditioning compressor, etc. 


Should it become necessary to remove any such 
item to perform other service refer to the appropriate 
section of the manual for specific information. 


PERIODIC SERVICE 


There are no periodic services required on the 
mechanical portions of the engine. Periodic services 
connected with the engine consist of tune-up, lubrica- 
tion, replacing oil filter, fuel filter, etc. Procedures and 
recommendations for these services will be found in 
appropriate sections of this book. 


SERVICE OPERATIONS ON CAR 


ENGINE INSULATORS—REMOVE 
AND REPLACE (Fig. 6-19) 


FRONT INSULATORS 


NOTE: If a new rear insulator is also to be in- 
stalled, it should be instailed first since the engine 
locates from the rear insulator. 


1. Raise hood and, using suitable engine lifting 
equipment, take weight of engine off front insulators. 


CAUTION: Disconnect battery ground strap before 
raising engine. When the engine is raised, the 
starting motor solenoid terminals may contact the 
steering gear which could energize the starting 
motor if the ground cable is not disconnected. 


2. Remove bolts fastening engine insulators to en- 
gine. 


3. Remove bolts which fasten insulators to frame. 
4. Raise engine just clear of insulator. 
5. Remove insulator. 


6. Position new insulator against engine and install 
attaching screws and washers. Tighten to 40-55 Ib. ft. 
torque. 


7. Lower engine. 


8. Install frame to insulator bolts with lockwashers 
and plain washers and tighten securely. 


6-10 1963 PONTIAC CHASSIS SHOP MANUAL 
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Fig. 6-20 Rear Engine Mount—Synchro-Mesh 


REAR INSULATOR 


NOTE: The rear insulator locates the engine. For 
this reason, any time the rear insulator is replaced 
the front insulators must be allowed to re-position 
on the frame as is brought out in the following 
procedure. 


1. Support engine at rear to remove engine weight 
from rear insulator, using suitable engine lifting equip- 
ment. 


2. Remove two transmission extension bracket to 
cross member support nuts (Fig. 6-20) and raise 
engine until transmission extension bracket studs are 
disengaged from lower cross member support. 


3. Remove extension bracket to insulator retaining 
nuts (Fig. 6-20) and remove bracket. 


4. Remove two front nuts from transmission ex- 
tension clamp (Fig. 6-20) and remove insulators. 


5. Install new insulators between transmission ex- 
tension bracket and clamp, using flat washers on each 
end of two studs which hold insulators in place. 


6. Install bracket by reversing above steps. 


7. Lower engine until transmission extension 
bracket studs engage lower cross member support. 
Install nuts and tighten to 35-50 Ib. ft. torque. 


8. Check front mounts and, if improperly seated, 
loosen front mount to frame bolts and raise front of 
engine, letting front mounts seat themselves on frame 
bracket. 


9. Lower engine and tighten front mount to frame 
bolts 40-55 lb. ft. torque. 


ADJUST DRIVE BELTS 


Engine fan and accessory drive belts may be ad- 
justed by use of the Borroughs Belt Tension gauge. 
Section 6A gives the correct specifications. 


ENGINE—REMOVE FROM VEHICLE 


NOTE: The engine may be removed from the car 
with the transmission attached; however, if it is 
desired to remove the transmission before remov- 
ing the engine, the following procedure given below 
will still apply in general. 


1. Drain water, engine oil, and transmission lubri- 
cant. 


2. Remove hood. See CHASSIS SHEET METAL 
SECTION. 


3. Remove engine ground wire. 


4. Remove air cleaner and disconnect throttle and 
transmission linkage. 


5. On cars with power steering, remove power 
steering pump belt and pump with mounting bracket, 
leaving hoses connected. Place pump in a position 
where it will not become damaged when engine is 
removed. 


6. Remove upper and lower radiator hose and dis- 
connect heater line from intake manifold and timing 
chain cover. On Hydra-Matic equipped cars remove 
inlet and outlet oil lines from radiator. Remove oil 
pressure warning light wire from switch terminal at 
filter. 


7. Remove fuel pump lines and filter. 
8. Remove fuel and vacuum lines. 
9. Remove carburetor and gasket. 


10. Remove terminal from thermogauzge unit on 
intake manifold. Disconnect coil primary lead at coil. 
Disconnect generator to regulator wires from gener- 
ator, release from clips retaining to valve cover and 
pull clear of engine. 


11. Remove battery and cables. 
12. Remove radiator and fan. 


13. Loosen muffler and tail pipe supports, then 
disconnect exhaust pipe from exhaust crossover pipe. 


14. Disconnect solenoid wire loom from junction 
block on fender skirt. 
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15. Remove gearshift manual linkage at transmis- 
sion. 


16. Disconnect linkage from clutch release fork 
and remove clutch control countershaft bracket from 
flywheel housing (synchro-mesh equipped cars). 


17. Remove propeller shaft drive line assembly. 


18. Thread 3%” bolts through ends of short, strong 
chain and insert in top holes at rear of right and left 
cylinder heads. Loop heavy chain fall through short 
chain and connect end of chain fall to lift plate on 
timing chain cover. Fig. 6-21. 


CAUTION: Bolts at rear of cylinder heads must be 
drawn up as tightly as possible to prevent pulling 
ouf. 


19. Remove bolts holding front and rear insulators 
to frame. 


20. Disconnect Hydra-Matic oil cooler lines at 
timing cover. 


21. On Hydra-Matic equipped cars, support bot- 
tom of transmission with special automatic trans- 
mission jack and remove frame cross member to 
which engine rear insulator was fastened. 


CAUTION: Use care to prevent transmission swing- 
ing down when cross member is removed, as pos- 
sible damage fo transmission or personal injury 
may result. 


22. Carefully hoist engine and transmission out of 
car checking frequently to see that sufficient clear- 
ance exists to prevent bending any parts; this is 
especially important in the case of Hydra-Matic 
throttle linkage. 


ENGINE—INSTALL IN VEHICLE 


1. Assemble clutch and transmission to engine. 


2. Install rear brackets with insulators on trans- 
mission extension and install front insulators on en- 
gine. 


3. Thread 3%” bolts through ends of short, strong 
chain and insert in top holes at rear of right and 
left cylinder heads. Loop heavy chain fall through 
short chain and connect end of chain fall to lifter 
plate on timing chain cover. | 


CAUTION: Bolts at rear of cylinder heads must be 
drawn up as tightly as possible to prevent pulling 
ouf. 


4. Very carefully lower engine, clutch and trans- 
mission assembly into place in car. Fasten rear ex- 


Fig. 6-21 Rear Engine Attaching Points for Removal 
tension bracket to frame cross member and fasten 
front insulator to front cross member. 


NOTE: On Hydra-Matic models, it will be neces- 
sary to raise the rear of the engine to install the 
engine support rear cross member. The rear of 
the engine should be raised by using a special 
automatic transmission jack under the transmis- 
sion oil pan. 


CAUTION: Do not use jack under engine oil pan. 


5. Install propeller shaft. 


6. On synchro-mesh models, connect clutch link- 
age. See ENGINE CLUTCH SECTION. 


7. Connect gearshift manual linkage to transmis- 
sion. 


8. Connect exhaust pipe assembly to exhaust 
manifolds. 


9. Connect solenoid wire loom to junction block on 
left fender skirt, routing loom beneath steering col- 
umn and around cable guide on cover of power brake 
unit. Route battery cable in same manner and fasten 
in clamp on junction block. 


10. Install radiator. 


11. Connect regulator to alternator wires, routing 
through clips along right rocker arm cover. Connect 
coil primary lead and install thermogauge unit. 


12. Connect power brake vacuum hose to check 
valve to carburetor pipe, if car is so equipped. 
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13. Connect flex fuel line to fuel pump. Connect 
oil pressure warning light wire to switch terminal. 


14. Connect upper and lower radiator hoses and 
heater lines. If Hydra-Matic transmission, connect in- 
let and outer oil lines to radiator. Connect oil cooler 
line supports at timing cover. 


15. Install carburetor, gasket, fuel and vacuum 
pipes and hoses. 


16. Install power steering pump and belt and ad- 
just belt tension, if car is so equipped. 


17. Connect throttle linkage and install carburetor 
air cleaner. 


18. Install battery cable and connect battery cables 
to battery posts. If new ground cable is installed be 
sure to connect it to bracket on battery support as 
well as to the engine. 


CAUTION: Never reverse battery leads even for an 
instant, as reverse polarity current flow will dam- 
age diodes in alternator. 


19. Install radio ground strap. 
20. Install hood. 
21. Fill cooling system, crankcase, and transmission. 


22. Adjust ignition timing, carburetor, and Hydra- 
Matic linkage. 


MANIFOLD—VALVE TRAINS—CYLINDER HEADS 


RIGHT SIDE EXHAUST MANIFOLD OR 
GASKET—REMOVE AND REPLACE 
REMOVE 

1. Remove alternator and bracket. 


2. Remove bolts from exhaust crossover pipe on 
right side of engine. 


3. Straighten tabs on manifold front and rear in- 
dividual bolt locks and remove manifold attaching 
bolts, manifold, and gasket. 


NOTE: Locks are used on the front and rear pairs 
of bolts only. 
REPLACE 


1. Thoroughly clean gasket surfaces of cylinder 
head and exhaust manifold. Check condition of heat 
control valve and related parts. 


2. Replace exhaust manifold and new gasket. Use 
new individual manifold bolt locks on front and rear 
pairs of bolts. 


NOTE: Place manifold outlet in position over end 
of crossover pipe but do not permit weight of mani- 
fold to rest on crossover pipe. Since the end holes 
of the gasket are slotted, installation of gasket may 
be simplified by first installing the manifold using 
only the front and rear bolts to retain manifold. 
Allow clearance of about 3%,” between cylinder 
head and exhaust manifold. After inserting the 
gasket between head and manifold, the remaining 
bolts may be installed. 


3. Tighten all bolts evenly and securely to 20-35 
Ib. ft. torque. Bend tab of screw locks against bolt 
heads. 


NOTE: Be sure tabs are bent against sides of bolt 
heads, not on top of bolt heads. 


4. Replace alternator and bracket. 


LEFT SIDE EXHAUST MANIFOLD OR 
GASKET—REMOVE AND REPLACE 
REMOVE 


1. Remove exhaust crossover pipe flange bolts on 
left side of engine. 


2. Straighten tabs on manifold individual bolt 
locks. (Tabs can be straightened from beneath car by 
using long handled screwdriver.) 


NOTE: Locks are used on the front and rear pairs 
of bolts only. 


3. Remove the two front and rear manifold attach- 
ing bolts. (Bolts can be removed from beneath car 
using universal socket and extension.) 


4. Remove two center attaching bolts. 

5. Move manifold forward and remove from en- 
gine. 
REPLACE 


1. Thoroughly clean gasket surfaces of cylinder 
head and exhaust manifold. 


2. Place manifold in position against cylinder head 
and install two end bolts, finger tightening only. 


3. Slide gasket between manifold and cvlinder head. 
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4. Install remaining bolts and new bolt locks. 


NOTE: All bolts can be started from beneath car 
using socket and extension. 


5. Tighten all bolts evenly and securely to 20-35 
Ib. ft. torque. Bend tabs of bolt locks against bolt 
heads. 


INTAKE MANIFOLD OR GASKET— 
REMOVE AND REPLACE 


REMOVE 


1. Drain water from radiator and from each side of 
cylinder block. 


NOTE: Most of the water can be drained from 
the block through the radiator drain by raising 
rear end of car approximately 15 to 18 inches off 
the floor. 


2. Remove air cleaner. 
3. Remove upper radiator hose. 


NOTE: If condition of hose does not warrant re- 
placing with new hose, possible damage to hose and 
clamps can be reduced by leaving hose attached to 
water outlet. In this case water outlet may be dis- 
connected from manifold and moved out of way. 


4. Disconnect heater hose from fitting. 
5. Disconnect wire from thermogauge unit. 


6. Remove right spark plug wire bracket cap screw 
from manifold. 


7. On cars equipped with power brakes, remove 
power brake vacuum pipe from carburetor. 


ail 
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Fig. 6-22 Installing Intake Manifold Gasket 


8. Disconnect distributor to carburetor vacuum 
hose. 


9. Disconnect fuel line connecting carburetor and 
filter. 


10. Disconnect crankcase vent hose from intake 
manifold. 


11. Disconnect throttle rod from carburetor. 


12. Remove screws retaining throttle control bracket 
assembly. 


13. Remove intake manifold retaining bolts and 
nuts, and remove manifold and gaskets. 


NOTE: Make certain O-ring seal between intake 
manifold and timing chain cover is retained and 
installed during assembly if not damaged. 


REPLACE 


NOTE: When a new manifold is to be installed, 
transfer carburetor, water outlet, thermostat, heater 
hose fitting and thermogauge fitting. Use new gas- 
kets on those units requiring gaskets and new O- 
ring seal between manifold and timing chain cover. 


1. Install new gaskets on cylinder heads, position- 
ing them with plastic retainers (Fig. 6-22). 


2. Install intake manifold on engine. 
3. Install O-ring seal. 
4. Install cap bolts and nuts loosely. 


5. Position throttle control bracket assembly on 
manifold and install cap bolts. 


6. Tighten timing chain cover to intake manifold 
bolt until both units are metal to metal (10-20 Ib. 
ft. torque). 


7. Tighten all nuts and bolts evenly to 40-45 Ib. 
ft. torque. 


8. Connect throttle rod to carburetor. 


9. On cars equipped with power brakes, install 
vacuum pipe to carburetor. 


10. Install fuel pipe connecting carburetor to fuel 
filter. 


11. Install crankcase vent hose to intake manifold 
fitting. 


12. Connect heater hose to fitting. 
13. Install upper radiator hose. 


14. Connect wire to thermogauge unit terminal. 
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15. Install vacuum hose to connecting distributor 
vacuum advance unit to carburetor. 


16. Install spark plug wire bracket. 
17. Replace air cleaner. 


18. Close drain cocks and fill radiator to proper 
level. 


19. Check Hydra-Matic linkage adjustments (see 
HYDRA-MATIC SHOP MANUAL). 


PUSH ROD COVER OR GASKET— 
REMOVE AND REPLACE 


REMOVE 
1. Remove intake manifold, retaining O-ring seal. 
2. Remove crankcase ventilator hose. 


3. Remove screws from push rod cover and remove 
cover. 


REPLACE 
1. Cement new gasket on push rod cover. 


2. Replace push rod cover and tighten screws to 
5 lb. ft. torque. 


3. Replace positive crankcase ventilation hose. 


4. Install intake manifold and O-ring seal. 


Fig. 6-23 Valve Spring Compressed 


VALVE SPRING, SHIELD OR SEAL— 
REMOVE AND REPLACE 


REMOVE 


1. Remove rocker arm cover, spark plug and dis- 
tributor cap. (Remove rear generator bracket on 
right side.) 


2. Remove rocker arm. 


3. After removing rocker arm, thread valve spring 
compressor stud J-8929-1 on rocker arm stud and 
compress valve spring using compressor J-6384-1 and 
nut J-8929-2 while holding valve up with valve 
holder J-5961-2 (Fig. 6-23). Remove valve spring 
retainer cup locks and then remove valve spring com- 
pressor, valve spring retainer cup shield and valve 
stem seal. 


REPLACE 


1. Install new part or parts, compress springs with 
valve spring compressor J-6384-1 and nut J-8929-2 
(while holding valve up with holder J-5961-2), in- 
stall valve stem seal and retainer cup locks. Remove 
spring compressor and valve holder, then. test valve 
stem seal using suction cup end of tool J-5751 (Fig. 
6-24). 


2. Install rocker arm, tighten rocker arm ball re- 
taining nut to 15-25 Ib. ft. torque. 


3. Replace rocker arm cover, spark plug, distrib- 
utor cap and connect spark plug wire. 


Fig. 6-24 Checking Valve Stem Seal 
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PUSH ROD AND VALVE LIFTER— 
REMOVE AND REPLACE 


REMOVE 
1. Remove intake manifold, retaining O-ring seal. 
2. Remove push rod cover. 
3. Remove rocker arm cover. 


4. Loosen rocker arm ball nut and move. rocker 
arm off push rod. 


5. Remove push rod. 


6. Before removing lifter that is suspected of hav- 
ing a stuck plunger, it can be tested using lifter 
plunger unloader J-5097. To check lifter, insert pin 
of unloader tool through hole in push rod seat and 
push down on tool. Pin will unseat ball and tool will 
move push rod seat and plunger down. If lifter 
plunger is stuck, it will be impossible to move push 
rod seat down. 


7. Remove lifter. Hydraulic valve lifter remover 
J-3049 may facilitate removal of lifter. 


NOTE: If more than one lifter is to be replaced, 
store push rods in stand J-5709 and lifters in lifter 
box J-5763 so they can be re-installed in exactly 
the same place and position. See GENERAL IN- 
FORMATION ON ENGINE SERVICE. 


REPLACE 


NOTE: If new lifter is to be installed, be sure to 
remove all sealer coating from inside of new lifter 
and check leakdown rate. See page 6-17. 


1. Place new lifter in lifter boss. 


2. Replace push rod exactly as removed (same end 
against rocker arm). 


3. Position rocker arm on push rod and tighten 
rocker arm ball retaining nut to 15-25 lb. ft. torque. 


4. Replace rocker arm cover. 


5. Inspect condition of push rod cover gasket and 
replace if necessary; replace push rod cover and 
tighten screws to 2-6 lb. ft. torque. 


6. Replace intake manifold using new gaskets and 
replace O-ring seal. 


VALVE LIFTER—RECONDITION 


NOTE: Because of the important part hydraulic 
valve lifters play in the operation of an engine and 
the close tolerances to which they are manufac- 
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Fig. 6-25 Lifter Wash Tank and Tray J-5821 


tured, proper handling, and above all, cleanliness, 
cannot be overstressed when servicing these parts. 


New lifters are serviced as individual units pack- 
aged with a plastic coating. Leave the coating on 
until ready to check leakdown rate. It is not necessary 
to remove the oil from new lifters prior to checking 
leakdown rate since special leakdown oil is already 
in new lifters. 


Wash tank and tray J-5821 (Fig. 6-25) is recom- 
mended for cleaning valve lifters. This tank should 
be used only for valve lifters and should be kept 
covered when not in use. All servicing should be done 
in an area removed from grinders or other sources 
of dust and foreign material. 


Lifters should at all times be stored in a covered 
box (Fig. 6-17) which will aid in keeping them clean. 
The lifter box should be kept dry and as free of oil 
as possible. 


RETAINER 
RING 


VALVE 
LIFTER 


Fig. 6-26 Removing Push Rod Seat Retainer Ring 
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VALVE LIFTER 


Fig. 6-27 Removing Stuck Plunger with J-4160-A 


VALVE LIFTER—DISASSEMBLE 


1. Remove push rod seat retainer ring by holding 
seat down with push rod while dislodging spring from 
lifter body with a pointed tool (Fig. 6-26). 


NOTE: It may be necessary to unseat lifter ball, 
using plunger unloader J-5097, before plunger can 
be pushed down. 


2. Invert lifter and allow push rod seat and plunger 
to slide out of body. If plunger sticks in body, place 
lifter in large end of hydraulic valve lifter plunger 
remover J-4160-A, with push rod end of lifter down- 
ward. Hold tool firmly in hand with thumb over 
lifter body and sharply strike the tool against a block 
or wood (Fig. 6-27) until plunger falls out. 


NOTE: It may be necessary to soak a lifter having 
a stuck plunger in cleaning solvent for several 
minutes in order to remove the plunger. 


3. Drain oil out of lifter body and place all valve 
lifter parts in separate compartment of tray from 
wash tank J-5821 (Fig. 6-25). 


CAUTION: Valve lifter body and plunger are selec- 
tively fitted and must nof be interchanged with 


parts of other lifters. (Keeping all parts of lifters 
together will also aid in trouble diagnasis.) 


VALVE LIFTER—CLEAN AND INSPECT 


Wash tank J-5821 is recommended for cleaning 
valve lifter parts. This tank consists of two chambers, 
a tray and a cover. One chamber is for cleaning sol- 
vent and the other is for kerosene. Whenever the 
tank is not being used (and when parts are soaking), 
the cover should be closed. 


1. Before placing tray of parts in cleariing solvent, 
first immerse it in kerosene chamber tc remove as 
much engine oil as possible. (This reduces contami- 
nation of solvent, thus prolonging its useful life.) 


2. Submerge tray in cleaning solvent and allow to 
soak for approximately one hour. More time may be 
required depending on varnish conditior: and effec- 
tiveness of solvent. Light agitation of tray in solvent 
at 10-15 minute intervals will hasten cleaning action. 


3. After varnish has dissolved or has been suffi- 
ciently softened to permit removal by wiping, suspend 
tray above solvent, utilizing hooks on tray handles. 
Allow tray and parts to drain for a brief period. 


4. Rinse tray of parts in kerosene chamber to cut 
solvent and to avoid injury to hands (from solvent). 


5. Wipe out tank cover and place tray of parts on 
cover in front of tank (Fig. 6-25). A shop towel under 
tray and clean paper on remainder of cover will 
enhance cleanliness. 


NOTE: Absolute cleanliness can be assured if 
each lifter is inspected and assembled after clean- 
ing before proceeding to the next lifter. 


6. Working on one lifter at a time and using clean, 
lint-free cloths, thoroughly wipe off lifter parts. Clean 
plunger and external and internal surfaces of body 
with a hard wiping action. A bristle brash may be 
used to clean internal surface of lifter body. 


CAUTION: Do not use wire brush or sand paper, 
since damage to machined surface is likely. 


7. Inspect lifter body. Both inner and outer sur- 
faces of lifter body should be inspected for scoring. 
Lifter assembly should be replaced if body is 
roughly scored, grooved, or galled. Inspect cam con- 
tact surface on lower end of lifter body. Replace the 
lifter assembly if this surface is excessively worn, 
galled or otherwise damaged. 


8. Inspect lifter plunger. Using a magnifying glass, 
inspect the check ball seat for defects. Inspect outer 
surface of plunger for scratches or scores. Small score 
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Fig. 6-28 Exploded View of Valve Lifter 

marks with a rough, satiny finish will cause the 
plunger to seize when hot but operate normally when 
cool. Defects in check ball seat or scores or scratches 
on outer surface of plunger which may be felt with 
a fingernail are causes for replacing the lifter as- 
sembly. This rule does not apply to the slight edge 
which may sometimes be present where the lower 
end of plunger extends below the ground inner sur- 
face of the body. This edge is not detrimental unless 
it is sharp or burred. 


A blackened appearance is not a malfunctioning 
condition. Sometimes the discoloration serves to high- 
light slight grinder chatter marks and give the outer 
surface of plunger a ridged or fluted appearance. 
This condition will not cause improper operation, 
therefore, it may be disregarded. 


9. Inspect push rod seat. Inspect push rod seat 
for roughness and make sure that hole in center is 
open. 


10. Inspect valve lifter ball. Carefully examine ball 
for nicks, imbedded material or other defects which 
woud prevent proper seating. Such defects may cause 
intermittently noisy lifter operation. Also inspect 
plunger face of ball retainer for excessive wear. 


VALVE LIFTER—ASSEMBLE 


NOTE: All parts must be absolutely clean when 
assembling a hydraulic lifter. Since lint and dust 
may adhere to parts they should not be blown 
off with air or wiped with cloths. All parts should 
be rinsed in clean kerosene and assembled with- 
out drying. A small container with clean kerosene 
(separate from cleaning tank) should be used for 
each set of lifters being overhauled. 


Figures 6-28 and 6-29 show the relative position of 
component parts of valve lifters. The recommended 
procedure for assembly is given in the following steps. 
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Fig. 6-29 Exploded View of 421 Lifter 


1. Rinse plunger spring and ball retainer and 
position retainer in spring. 


2. Rinse lifter ball and place in retainer. 


3. Rinse plunger and place on retainer so that seat 
on plunger mates with ball. 


4. Invert plunger with parts assembled thus far 
and, after rinsing lifter body, install body over spring 
and plunger. 


5. Place orifice feed plate in plunger (421 only). 


6. Place lifter body on clean paper; rinse and install 
push rod seat and retainer ring. 


7. After lifter has been assembled, place in lifter 
box and close lid to preserve cleanliness. 


TEST VALVE LIFTER LEAKDOWN RATE 


After all lifters have been assembled, the leakdown 
rate must be checked before they are installed in the 
engine. Valve lifter leakdown tester J-5790 (Fig. 
6-30) is designed to test leakdown rate of lifters to 
determine whether or not they are within specified 
limits. As with previous service operations concerned 
with lifters, cleanliness is important. The tester cup 
and ram should be thoroughly cleaned, and testing 
should be done in an area free of dust and dirt. The 
testing procedure is described in the following steps: 


1. Fill tester cup to approximately one inch from 
top with special fluid which is available from your 
lifter tester dealer. 


NOTE: No other type fluid is recommended. 


2. Swing weight arm up out of the way, raise 
ram, and position lifter into boss in center of tester 
cup. 


3. Adjust ram (with weight arm clear of ram) so 
that the pointer is positioned on the set line (marked 
“S”). Tighten jam nut to maintain setting. 
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Fig. 6-30 Testing Leak-Down Rate 


4. Operate lifter through full travel of plunger by 
pumping weight arm to fill lifter with test fluid and 
force out air. (Lifter must be completely submerged 
at all times.) Continue pumping for several strokes 
after definite resistance is detected. 


5. Raise weight arm to allow plunger spring to 
expand fully; lower arm onto ram and commence 
turning crank slowly (1 revolution every 2 seconds). 
Time indicator travel from lower line (first line 
above set line) to line marked .125 or %”, while still 
rotating cup with crank (Fig. 6-30). Lifter is satis- 
factory if rate is between 12 and 60 seconds. 


A doubtful lifter should be tested three or four 
times. Disassemble, inspect, and re-test doubtful 
lifters. If leakdown still is not within specifications, 
replace lifter. 


6. After each lifter is tested, replace in lifter 
box to ensure cleanliness. Leave lifters in box until 
ready for installation in cylinder block. 


7. When all lifters have been tested, empty cup, 
clean, and place cover over tester to maintain its 
cleanliness. 


CYLINDER HEAD OR GASKET— 
REMOVE AND REPLACE 


REMOVE 


1. Remove intake manifold, push rod cover, and 
rocker arm cover. 


2. Loosen all rocker arm retaining nuts and move 
rocker arms off push rods. 


3. Remove push rods and place in support stand 
J-5709 so they can be replaced in exact position from 
which they were removed. See GENERAL INFOR- 
MATION ON ENGINE SERVICE. 


4. Remove exhaust crossover pipe to manifold at- 
taching bolts. 


5. Remove battery ground strap and engine ground 
strap on left head or engine ground strap and Hydra- 
Matic oil level indicator tube bracket on right head. 


6. Remove cylinder head bolts (dowel pins will 
hold head in place) and remove head with exhaust 
manifold attached using lifting hooks J-4266. 


CAUTION: Extreme care should be taken when 
handling or storing cylinder heads as the rocker 
arm studs are hardened and may crack if struck. 


NOTE: If left head is being removed, it will be nec- 
essary to raise head off dowel pins, move it for- 
ward, and “jockey” the head in order to clear the 
power steering and power brake equipment if car 
is sO equipped. 


7. Remove cylinder head gasket. 


REPLACE 


NOTE: Right and left cylinder heads ave the same. 
New heads are complete with rocker arm studs, 
and all plugs. 


When installing new head, transfer all service- 
able parts to new head using new seals on in- 
take and exhaust manifold valve stems, and new 
exhaust manifold gasket. Install new intake mani- 
fold gasket plastic retainers. Clamp straight edge 
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Fig. 6-31 Position of Gauge J-8928 when Stud is 
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Fig. 6-32 Slots Filed in Rocker Arm Stud 


into position as shown in Fig, 6-31 and check rocker 
arm position with valve train gauge J-8928. 


1. Remove straight edge from cylinder head and 
thoroughly clean gasket surfaces of head and block. 
Place new gasket on block, and replace cylinder head. 


2. Start all bolts in threads. 


NOTE: Bolts are three different lengths. When 
inserted in proper holes all bolts will project an 
equal distance from head. Do not use sealer of any 
kind on threads. 


3. Tighten bolts evenly to 85-100 lb. ft. torque. 


4. Install push rods in same location from which 
they were removed and with the same end up against 
rocker arm. 


5. Reposition rocker arms and tighten rocker arm 
ball retaining nuts to 15-25 Ib. ft. torque. 


6. Replace rocker arm cover and tighten screws to 
5 lb. ft. torque. 


7. Replace push rod cover and tighten screws to 
5 lb. ft. torque. 


8. Replace battery ground strap and engine ground 
strap on left head or engine ground strap and Hydra- 
Matic oil level indicator tube bracket on right head. 
Also replace the engine oil level indicator on right 
side. 


9. Replace intake manifold using new gaskets. 


ROCKER ARM STUD—REMOVE AND REPLACE 


(Rocker arm studs are replaceable providing a 
press of two tons capacity or more is available.) 


NOTE: Both standard and .003” oversize studs are 
available. If replacing stud which has become 
loose, use .003” oversize stud and install accord- 
ing to steps 7 through 19. If replacing stud that is 
broken or because of faulty threads or oil hole, 
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Fig. 6-33 Tool J-8934 Positioned to Remove 
Rocker Arm Stud 


use standard size stud and install according to 
steps 8 through 19. 
1. Remove cylinder head from engine. 


2. With rocker arm removed, file two slots 349” 
to 1%” deep on opposite sides of rocker arm stud 
(Fig. 6-32). Top of slots should be 1%” to 3%” below 
thread travel. 


3. Place washer at bottom of rocker arm stud. 


4. Position rocker arm stud remover J-8934 on 
rocker arm stud and tighten screws securely with 
50" allen wrench. 


5. Place spacer over stud remover J-8934. 


6. Thread 7%” standard nut on stud remover and 
turn nut until rocker arm stud is out of cylinder head 
(Fig. 6-33). 


7. Remove plugs (Fig. 6-32) from ends of cylin- 
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Fig. 6-34 Cylinder Head Oil Passage Plug 
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Fig. 6-35 Cylinder Head Passage Identification 


der head oil gallery and thoroughly clean out metal 
deposits and foreign matter from oil gallery (head 
must be right side up so foreign material will not 
lodge in or around studs). 


8. Position rocker arm on new rocker arm. stud 
and place rocker arm stud installer J-8927 on stud in 
place of rocker arm ball. 


9. Coat rocker arm stud with white lead and oil 
and with cylinder head mounted in press on tool 
J-5712 so studs are vertical, position new stud with 
rocker arm and rocker arm stud installer over hole 
in head (Fig. 6-36). 


10. Carefully press stud into head until it is in 
about half way (%._”). 


11. Clamp straight edge on cylinder head as shown 
in Fig. 6-36 and position valve train gauge J-8928 in 
push rod hole so that it seats properly in the rocker 
arm. 


12. With valve seated, slowly press rocker arm 
stud into cylinder head (Fig. 6-33) until gauge pro- 
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Fig. 6-36 Pressing in New Rocker Arm Stud 


jects about midway between the end of the gauge and 
the step with respect to the straight edge as shown in 
Fig. 6-31. 


13. Remove rocker arm stud installer J-8927, rocker 
arm and ball and straight edge. 


14. Blow air through hole in new stud to ensure 
that the passage is not restricted. 


15. Blow air through oil gallery to remove any 
foreign matter. 


16. Replace plugs in ends of oil gallery (Fig. 6-34). 


17. Check oil passages from oil gallery to all studs. 
See CYLINDER HEAD AND VALVES—CLEAN 
AND INSPECT. 


18. Install rocker arm and ball and install nut 
loosely. 


19. Replace cylinder head. 
CYLINDER HEAD AND VALVES—RECONDITION 


CYLINDER HEAD AND VALVES— 
DISASSEMBLE 


1. Remove valve spring retainer cup locks (keepers), 
valve stem oil seals, valve spring retainer cups, valve 
stem shields, valve springs, and valves, using valve 
spring compressor J-8929. Valve stem oil seals must 
be discarded and replaced with new seals any time 
they are removed. 


2. Place valves in valve and valve train holding 
stand J-5709. 


CYLINDER HEAD AND VALVES— 
CLEAN AND INSPECT 


Efficient engine performance depends to a great 
degree upon the condition of engine valves. Close 
inspection of intake valves is especially important as 
excessive clearance of valve stems in guides will 
permit oil to be pulled into the combustion chamber 
causing fouled spark plugs and clogged piston rings. 
Oil deposited on valve heads will carbonize and burn 
causing valves to leak with resultant loss of engine 
power. Therefore, valves must operate properly and 
if inspection discloses any malfunction of valves, the 
trouble must be corrected to avoid future damage to 
valves or related engine parts. 


1. Inspect valves and seats to determine condition 
before cleaning. Also check oil and water passage 
plugs for evidence of leakage (Fig. 6-34). 


2. Clean valves thoroughly to remove deposits 
from head and stem. 
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3. Clean and inspect cylinder head as follows: 


a. Clean carbon deposits from combustion chambers 
and all sludge or foreign matter from other areas of 
cylinder head. If a scraper or wire brush is used for 
cleaning, use care to prevent damage to valve seats. 


CAUTION: To prevent damage fo valve seat if is 
good practice to keep wire brush well away from 
seaf. 


b. Clean cylinder head thoroughly using suitable 
cleaning equipment. 


c. Check oil passages from oil gallery through rocker 
arm studs. A simple test can be made using a rubber 
hose and smoke. Block lower end of cylinder head 
screw hole which feeds oil gallery (Fig. 6-34) and blow 
smoke in top end of hole through rubber hose. Smoke 
should come out hole in each stud. 


4. Clean valve guides thoroughly using valve guide 
cleaner J-8101 (Fig. 6-37). 


5. Visually inspect valve guides for evidence of 
wear, especially the end toward the spring seat. If a 
guide is scored or galled, install valve with proper 
oversize stem according to procedure on page 6-22. 


6. Clean valve springs and inspect to see that they 
meet specifications, 


7. Clean push rods and thoroughly clean out oil 
passage through center of rod. Inspect to see that the 
rod is straight. 


8. Clean rocker arms and rocker arm balls, and 
visually inspect for evidence of wear. 


9. Clean spark plugs as outlined in ELECTRICAL 
SECTION. 


10. Clean and inspect valve lifters. 


VALVES AND SEATS—RECONDITION 
1. Reface valves and seats as follows: 


Valves should be ground on a special bench grinder 
designed specifically for this purpose and built by a 
reputable manufacturer. Valve seats should be ground 
with reputable power grinding equipment having 
stones of the correct seat angle and a suitable pilot 
which pilots in the valve stem guide. To ensure 
positive sealing of the valve face to its seat, the grind- 
ing stones should be carefully refaced before any 
grinding is done. Intake valve seat angle is 30°, 
exhaust valve seat angle is 45°. Intake valve face 
angle is 29° and exhaust valve face angle is 44°. This 


Fig. 6-37 Cleaning Valve Guide with J-8101 


will provide hairline contact between valve and seat 
to provide positive sealing and reduce build-up of 
deposits on seating surfaces (Fig. 6-38). 


DO NOT USE REFACING EQUIPMENT EX- 
CESSIVELY; only enough material: should be re- 
moved to true up surfaces and remove pits. The valve 
head will run hotter as its thickness is diminished; 
therefore, if valve face cannot be cleaned up without 
grinding to point where outside diameter of valve has 
a sharp edge, the valve should be replaced. Whenever 
it is necessary to replace a valve, the new valve 
should be of the same stem diameter as the valve re- 
moved (unless the valve guide is reamed to provide 
proper fit). 


Width of exhaust valve seats should be 14,” (.048”- 
.070). Intake valve seat should be between 3%,” and 


SEAT WIDTH (INTAKE: Yis”’—EXHAUST: 16”) 
FACE ANGLE (INTAKE: 29°—EXHAUST: 44°) 
SEAT ANGLE (INTAKE: 30°—EXHAUST: 45°) 
VALVE FACE 


Fig. 6-38 Valve Seat and Face Angles 
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GRIND WITH FLAT STONE 


SEAT WIDTH 
(INTAKE: Yo” 
EXHAUST: Vie”) 


Fig. 6-39 Valve Seat After Grinding with Flat Stone 


4g” (.045”-.071”). If seat width is excessive it should 
be narrowed by grinding with a flat stone (Fig. 6-39). 
This is the only method that should be used to narrow 
the seat. 


NOTE: Lapping of valve seats is not required or 
recommended. 


2. Check concentricity of valve seat and valve 
guide. Concentricity of valve seat and valve guide 
can be checked by using a suitable dial indicator or 
prussian blue. When using a dial indicator, total run- 
out should not exceed .002”. 


When prussian blue is used, a light coat should be 
applied to the face of the valve only and the valve 
rotated in its seat. If blue appears all the way around 
the valve seat, the valve seat and the valve guide are 
concentric with one another. 


3. Check concentricity of valve stem and face of 
valve. After cleaning prussian blue from valve and 
seat from preceding check, lightly coat valve seat 
with prussian blue and rotate valve in guide. If blue 
appears all the way around the valve, the valve stem 
and valve face are concentric with one another. 


NOTE: Both tests in steps 2 and 3 are necessary 
to insure proper valve seating. 


4. Check and correct length of valve stem using 
valve train gauge J-8928 as follows: 


a. Position rocker arm on stud and hold in place 
using rocker arm stud installer J-8927. Slip valve into 
place and hold it against valve seat. While holding 
rocker arm and valve in position securely, insert valve 
train gauge J-8928 through push rod hole and seat 
snugly in push rod seat of rocker arm (Fig. 6-40). 
With all parts seated, step end of gauge should be at 
least flush with gasket face of head, but should not 
project past the step on the gauge. 


oN oe | 
ISTRAIGHT EDGE pa 
END OF GAUGE PROJECTS— 


STEP DOES NOT PROJECT 
BEYOND EDGE OF STRAIGHT ECGE | 


Fig. 6-40 Checking Length of Valve Stem with J-8928 


b, If gauge projects too far, indicating that the valve 
stem is too long, grind the tip of the valve stem as 
necessary to make the gauge index properly. 


CAUTION: When grinding valve stem, be very 
careful not fo overheat if. Overheating will soften 
the hardened stem causing rapid wear. 


FITTING VALVE STEMS TO GUIDES 


Correct valve stem clearance for valve guides is 
.0021” to .0038” for the intake valve and .0026” to 
.0043” for the exhaust valve. 


Valves with oversize stems are available in .001”, 
.003” and .005” larger than standard. The same valve 
stem to guide clearance applies for oversize stems. 


Oversize reamers are required to enlarge valve guide 
holes to fit the oversize stems. When the reamer is 
turned through the valve guide it will size the hole to 
fit the valve stem according to the above limits. 


Fig. 6-41 


Fitting Valve Stems to Guide 
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Fig. 6-42 


Installing Valve Stem Seal with J-5751 


Carefully ream the valve guide using valve guide 
reamer J-5830-1 for .003” oversize stems and valve 
guide reamer J-6621 for .005” oversize stems (Fig. 
6-41). For best results when installing .005” oversize 
valve stem use the .003” oversize reamer first and 
then ream to .005” oversize. Always reface the valve 
seat after reaming valve guide. 


NOTE: Valves are marked .001, .003 or .005 with 
colored ink. 


CYLINDER HEAD AND VALVES-—ASSEMBLE 


1. Install valves, valve springs, valve stem shields, 
valve spring retainer cups, valve stem seals and re- 
tainer cup locks using suitable spring compressor. The 
valve stem seals must be installed in the second 
groove (from end of stem). Valve stem seal installer 
and tester J-5751 can be used to install this seal 
(Fig. 6-42). 


After the valves have been installed, the suction 
cup end of special tool J-5751 should be used to test 
for leaks between the valve spring retainer cup and 
valve stem seal (Fig. 6-43). The suction cup will tend 
to be held to the valve spring retainer cup by suction 
when the seal is satisfactory. If a leak is detected, 
replace seal or valve spring retainer cup as neces- 
sary. It is important to have a positive seal between 
the valve spring retainer cup and the valve stem seal 
to prevent excessive amount of oil from being drawn 
down the valve stem which will cause exhaust smoke 
and oil consumption. 


2. Install spark plugs. 


Fig. 6-43 Checking Valve Stem Seal 


HARMONIC BALANCER—TIMING CHAIN COVER 
AND GASKET—TIMING CHAIN AND SPROCKETS— 
OIL SEAL—FUEL PUMP ECCENTRIC 


HARMONIC BALANCER— 
REMOVE AND REPLACE 


1. Loosen generator at adjusting strap and lower 
pivot bolt and remove fan belt from harmonic balancer. 
On cars equipped with power steering, also remove 
power steering pump belt from harmonic balancer. 


2. Position fan so wide angles will be at top and 
bottom allowing access to balancer (Fig. 6-44). 


3. Remove harmonic balancer attaching bolt and 
retainer washer. 


4. Remove harmonic balancer by sliding it off end 
of crankshaft. 


5. Install new harmonic balancer by reversing above 
steps, lining up keyway in balancer with key on 
crankshaft. 


ATTACHING 
BOLT WASHER 


RETAINER HARMONIC 


BALANCER 


Fig. 6-44 Harmonic Balancer 
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6. Tighten harmonic balancer attaching bolt to 130- 
190 lb. ft. torque. 


NOTE: Remove flywheel cover and lock flywheel 
before tightening balancer bolt. 


TIMING CHAIN COVER SEAL— 
REMOVE AND REPLACE 


1. Loosen alternator adjusting bolts. 
2. Remove chain and accessory drive belt. 
3. Remove harmonic balancer. 


4. Remove timing chain cover seal by prying out of 
bore with a pry bar (Fig. 6-45). 


5. Install new seal with lip of seal inward using 
seal installer J-21147. 


6. Replace harmonic balancer. 


7. Install drive belts and adjust to proper tension. 


TIMING CHAIN COVER, GASKET, 
OR FUEL PUMP ECCENTRIC— 
REMOVE AND REPLACE 


1. Drain radiator and cylinder block. 
2. Loosen alternator adjusting bolts. 
3. Remove fan belt and accessory drive belt. 


4. Remove fan and pulley from hub of water pump. 


TUAING CHAIN 
= COVER SEAL 


= 


‘ 
,_» 


Fig. 6-45 Timing Chain Cover Seal 


5. Disconnect upper and lower radiator hoses. 
6. Remove fuel pump. 
7. Remove harmonic balancer. 


8. Remove front four oil pan to timing chain cover 
SCrews. 


9, Remove two timing chain cover tc oil cooler 
line support screws. 


10. Remove timing chain cover to block attaching 
bolts and nuts and timing chain cover to intake mani- 
fold bolt. 


11. Pull timing chain cover forward to clear studs 
and remove. 


12. Remove O-ring seal from recess in intake mani- 
fold water recirculation passage. 


13. Remove timing chain cover gasket and thor- 
oughly clean gasket surfaces on block anc. cover. Use 
care to prevent gasket particles and other foreign 
material from falling into oil pan. 


14. Inspect front oil pan gasket and replace if 
damaged. If new gasket is installed, it should be 
cemented to oil pan. 


15. If new fuel pump eccentric and bushing are to 
be installed, remove camshaft sprocket retainer bolt 
and retaining washer and remove the eccentric and 
bushing. Place fuel pump bushing over eccentric with 
rolled flange toward camshaft sprocket (Fig. 6-46). 


NOTE: Bushing retaining flange should be between 


FUEL PUMP 
ECCENTRIC 


RETAINER 
WASHER 


Fig. 6-46 Front of Engine with Timing 
Chain Cover Removed 
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eccentric and sprocket for retention of bushing in 
operation. 


Install bushing and eccentric, indexing tang on 
eccentric with keyway cutout in camshaft sprocket. 
Insert retaining screw with retainer washer and tighten 
securely. 


16. Position new timing chain cover gasket over 
studs and dowels against block. 


17. Transfer water pump to new timing chain cover 
if new cover is to be installed. 


18. Install new O-ring seal in water recirculation 
passage of intake manifold. 


19. Position timing chain cover on engine indexing 
over dowels, install bolts and nuts and tighten securely. 


20. Install four oil pan to timing chain cover screws 
and tighten to 10-15 lb. ft. torque. 


21. Install harmonic balancer, retainer bolt with 
retainer, and tighten to 130-190 Ib. ft. torque. 


22. Connect lower radiator hose to pump inlet. 


23. Position pulley and fan on water pump hub 
and install attaching bolts. Tighten to 15-25 lb. ft. 
torque. 


24. Install power steering pump and belt on cars 
so equipped. 


25. Install generator adjusting strap. 


26. Install fan belt and accessory drive belts. Ad- 
just to proper tension. 


27. Install fuel pump. 


28. Install two oil cooler line supports to timing 
cover. 


29. Refill cooling system and check for leaks. 


TIMING CHAIN AND SPROCKETS— 
REMOVE AND REPLACE 


1. Remove timing chain cover, making certain O- 
ring seal and hollow dowels are retained for installa- 
tion at assembly. 


2. Remove fuel pump eccentric, bushing and timing 
chain cover oil seal. 


3. Align timing marks to simplify proper position- 
ing of sprockets during reassembly (Fig. 6-44). 


4. Slide timing chain and sprockets off ends of 
crankshaft and camshaft. 


e 


IMING MARKS 


Fig. 6-47 Aligning Timing Marks 


5. [nstall new timing chain and/or sprockets 
making sure marks on timing sprockets are aligned 
exactly on a straight line passing through the shaft 
centers (Fig. 6-47). Camshaft should extend through 
sprocket so that hole in fuel pump eccentric will 
locate on shaft. 


6. Install fuel pump eccentric and bushing, index- 
ing tab on eccentric with keyway cutout in sprocket. 
Install retainer bolt with retainer washer and tighten 
securely. 


7. Making certain hollow dowels are in place in 
block, place timing chain cover gasket over studs and 
dowels. 


8. Install timing chain cover, making sure O-ring 
seal is in place. 


CAMSHAFT AND/OR CAMSHAFT BEARING— 
REMOVE AND REPLACE 


The camshaft and camshaft bearings can be re- 
placed with engine installed in car or with engine re- 
moved and disassembled for overhaul; however, to 
replace the rear camshaft bearing without removing 
and completely disassembling engine, the propeller 
shaft, transmission and clutch housing must first be 
removed. 


To replace the camshaft and/or the rear center, 
center, front center or front camshaft bearing without 
removing and completely disassembling the engine, 
proceed as follows: 
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J-6173-6 


THRUST 


WASHER 


J-6173-1 


ADJUSTING 
NUT 


Fig. 6-48 Positioning Index Collar 


1. Drain radiator. 
2. Remove carburetor air filter. 


3. Disconnect all water hoses, vacuum hose and 
spark plug wires. 


4. Disconnect carburetor linkage, fuel lines and 
wires to thermogage unit. 


5. Remove hood latch bracket. 
6. Remove radiator, fan and pulleys. 


7. On air conditioned cars, remove alternator 
mounting bracket and alternator. 


8. Remove crankcase ventilator hose, and remove 
both rocker arm covers and gaskets. 


9. Remove distributor hold-down clamp and re- 
move distributor. 


10. Remove intake manifold and gaskets. 


NOTE: Make certain O-ring seal between intake 
manifold and timing chain cover is retained and 
installed during assembly. 


11. Remove push rod cover. 


12. Loosen rocker arm ball retaining nuts so that 
rocker arms can be disengaged from push rods and 
turned sideways. 


13. Remove push rods and hydraulic lifters. Store 
push rods in stand J-5709 and lifters in lifter box 
J-5763 so they can be reinstalled in original positions. 


14. Remove harmonic balancer. 


15. Remove fuel pump. 


16. Remove four oil pan to timing chain cover 
SCrews. 


17. Remove timing chain cover and gasket. 


18. Remove fuel pump eccentric and fuel pump 
bushing. 


19. Align timing marks on timing chain sprockets 
and remove timing chain and sprockets. 


20. Remove camshaft thrust plate. 


21. Carefully pull camshaft from engine, exercising 
caution so as not to damage bearings in block. 


NOTE: The clearance for camshaft removal is 
very limited and, in cases where engine mounts 
are worn excessively, it may be necessary to raise 
the front of the engine to permit remcval. 


22. Stuff clean rags through openings in engine 
block as an aid in preventing foreign material or parts 
of bearing remover tool from dropping into block. 


CAUTION: It is imperative that operator exercise 
extreme caution when inserting bearing remover 
adapters or key through openings in engine block 
to prevent them from dropping into engine. 


CAMSHAFT BEARING—REMOVE 


1. Insert remover adapter J-6173-4 into front bear- 
ing to act as a support for shaft J-6173-1 (Fig. 6-48). 


NOTE: If front bearing is to be replaced, insert 
installer adapter in center bearing to act as sup- 
pott for shaft. — 


2. Insert replacer adapter J-6173-3 into rear of 
bearing to be removed so that shoulder on remover 
bears against rear edge of bearing. 


Fig. 6-49 Preparing to Remove Camshaft Bearing 
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NOTE: If rear bearing is to be removed, it will 
be necessary to remove camshaft rear plug. 


3. Place indexing collar J-6173-6 on threaded end 
of shaft with open side toward unthreaded end and 
start thrust washer and nut on shaft (Fig. 6-48). 


4. Insert shaft and indexing collar through remover 
and replacer adapters and position lug on indexing 
collar in ventilator hole in front of block (Fig. 6-48). 
This indexes the shaft so that it cannot rotate. 


5. Slip key J-6173-5 into notches in shaft behind 
bearing to be removed (Fig. 6-49). 


6. Turn nut on front of shaft to pull key against 
remover adapter J-6173-4, then continue to turn nut 
until bearing is pulled out of its hole. 


CAMSHAFT BEARING—REPLACE 


1. Place a clean rag against each side of the trans- 
verse member just below the bearing hole to catch any 
shavings and carefully clean up the hole. All scratches 
or nicks in the cast iron should be smoothed with a 
scraper or file, being careful not to get any chips in 
cylinder head gallery feed hole. Chamfer the rear 
edge of the hole slightly to reduce the possibility of 
shaving down the outer diameter of the bearing when 
it is installed. 


2. Insert remover adapter J-6173-4 into front bear- 
ing to act as a support for the shaft. 


NOTE: If front bearing is being replaced, insert 
remover adapter in center bearing to act as support 
for the shaft. 


3. Insert pilot J-6173-7 into hole in which bearing 
is to be installed. 


4. Coat outside of new bearing with oil and place 
it over replacer adapter J-6173-3, indexing notch in 
edge of bearing with pin on replacer adapter. 


NOTE: The notch in the edge of the bearing is 
used to properly position the bearing, with respect 
to the oil holes, when it is installed. When bearings 
are installed in production, the notches all face the 
front except the one in the rear bearing. In the field 
it is necessary to install bearings with the notch 
facing the rear. 


5. Position replacer adapter J-6173-3, with bearing 
in position against shoulder, against rear of hole in 
which bearing is to be installed (Fig. 6-50). Index 
mark on shoulder of replacer must point down 
(toward crankshaft side) to properly position bearing. 


Fig. 6-50 Preparing to Install Camshaft Bearing 


6. Insert shaft with indexing collar, thrust washer, 
and nut through remover, pilot and replacer adapters 
and index lug on collar with ventilation hole in front 
of block (Fig. 6-48). 


7. Slip key J-6173-5 into notches in shaft behind 
replacer adapter J-6173-3 and tighten nut to start 
bearing into hole (Fig. 6-50). Continue to tighten nut 
until bearing has been pulled completely into its hole. 
When properly positioned, it will be approximately 
flush with both sides of the transverse member. 


NOTE: Rear bearing should be pulled in until 
front edge is flush with block. This will leave 
shoulder at end of counterbore for camshaft rear 
plug visible behind bearing. 


8. Remove remover and replacer set J-6173. 


9. Visually observe that holes in bearing line up 
with drillings in block. 


10. Carefully remove rags used to catch particles 
of metal and use magnet or vacuum cleaner to make 
sure that all metal particles are removed from block 
surfaces and oil drillings. 


CAMSHAFT—REPLACE 


1. Coat inner diameters of all camshaft bearings 
with oil and carefully install camshaft. Rotate cam- 
shaft through several revolutions to make sure it is 
completely free. If any tight spots are found, remove 
camshaft and very carefully polish down the center 
journal slightly. If still not free, polish the front and 
rear journals slightly. If any particular bearing causes 
binding of the camshaft, replace that bearing also. 


NOTE: Front center and rear center journals 
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should not be polished except to remove slight 
roughness or scratches. Slight warpage of the cam- 
shaft is not harmful provided the journals are 
polished down until the camshaft rotates freely in 
its bearings. 


2. With camshaft properly seated, install cam- 
shaft thrust plate and tighten bolts 10-25 lb. ft. 
torque. 


3. Install timing chain sprockets and timing chain, 
making sure marks on sprockets are aligned properly 
(Fig. 6-47). 


4. Install fuel pump eccentric and bushing. Tighten 
camshaft sprocket retaining bolt 30-45 lb. ft. torque. 


5. Install timing chain cover dowels and new gasket 
and tighten cover to cylinder block bolts and cover to 
block stud nuts 20-35 lb. ft. torque. 


6. Insert four oil pan to timing chain cover screws 
and tighten 10-15 lb. ft. torque. 


7. Install fuel pump and tighten bolts 15-30 lb. ft. 
torque. 


8. Install harmonic balancer. Tighten bolt 130-190 
Ib. ft. torque. 


9. Install hydraulic lifters and push rods, making 
certain they are replaced in their original positions. 


10. Engage rocker arms on push rods and tighten 
rocker arm ball retaining nuts 15-25 lb. ft. torque. 


11. Install push rod cover. Tighten bolts 25-70 Ib. 
in. torque. 


12. Install intake manifold and gasket. Tighten 
bolts 30-45 lb. ft. torque. 


NOTE: O-ring seal must be installed between in- 
take manifold and timing chain cover before mani- 
fold is securely positioned. 


13. Install distributor, positioning rotor pointer to 
number six cylinder, and install distributor hold-down 
clamp. Tighten clamp retaining screw 15-25 Ib. ft. 
torque. 


14. Install crankcase ventilator outlet pipe and 
both rocker arm covers and gaskets. Tighten cover 
bolts 45-80 lb. in. torque. 


15. If generator bracket and generator were re- 
moved, install and tighten bolts 10-25 lb. ft. torque. 


16. Install fan and pulleys. 
17. Install radiator, tightening all bolts securely. 


18. Install hood latch bracket and tighten bolts 
15-20 lb. ft. torque. 


19. Connect carburetor linkage, fuel lines and 
thermogage unit. 


20. Connect all water hoses, vacuum hose and 
spark plug wires. 


21. Install carburetor air filter. 


22. Refill cooling system and check for leaks. 


OIL PAN AND/OR OIL PAN GASKETS— 
REMOVE AND REPLACE 


REMOVE 
1. Drain radiator and crankcase. 
2. Remove hood and air cleaner. 


3. Disconnect negative lead to battery. 


4. Disconnect radiator to timing chair. cover hose 
and radiator to intake manifold hose at radiator. 


5. Remove upper radiator support and fan guard. 


6. Remove two coil to body retaining bolts and 
move coil away from body. 


7. Remove crossover and exhaust pipe to exhaust 
manifold retaining bolts. 


8. Remove two idler arm to frame retaining bolts 
and lower idler arm and tie rod. 


9. Remove bolts from front engine mounts. 


10. Remove two starter motor to clutch housing 
retaining bolts and lower starter motor. 


11. Remove oil pan to block retaining bolts and oil 
pan to timing chain cover retaining bolts. 


12. Remove lower cover from clutch Fousing. 


13. Hook chain fall under front of intake manifold 
and lift front of engine as high as possible. 


14. Remove flywheel cover from clutch housing. 
15. Remove oil pan from block and let drop. 
16. Move cranckshaft to number one position. 


17. Holding crossover pipe and tie rod down, re- 
move oil pan. 


REPLACE 


1. Install new side gaskets on oil pan, using gasket 
retainers (Fig. 6-51). 


2. Install new oil pan gasket in rear main bearing 
cap (Fig. 6-52). 
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Fig. 6-51 


Installing Oil Pan Gasket Retainers 


3. Holding crossover pipe and tie rod down, push 
oil pan into place. 


4. Install front main bearing cap, tightening to 95 
lb. ft. torque. 


NOTE: It is necessary to position jack stand under 
front frame and lower hoist to torque main bearing 
cap. 


5. Install new oil pan to timing chain cover gasket 
on pan, using gasket retainers (Fig. 6-53). 


6. Install oil pan to block and oil pan to timing 
chain cover retaining screws and torque 10-15 lb. ft. 


7. Install flywheel cover and tighten retaining bolts 
10-20 lb. ft. torque. 


8. Insert two flywheel cover to cylinder block re- 
taining bolts and tighten 10-20 Ib. ft. torque. 


9. Install lower clutch housing cover and tighten 
bolts 10-20 lb. ft. torque. 


10. Install starter motor and torque two starter 


motor to clutch housing retaining bolts 20-45 lb. ft. 


11. Install exhaust and crossover pipes. Insert four 
retaining bolts and tighten securely. 


12. Insert idler arm to frame retaining bolts and 
tighten securely. 


13. Lower engine and insert right and left engine 
mount bolts. Tighten 40-55 Ib. ft. torque. 


14. Connect radiator to timing chain cover hose 
and radiator to intake manifold hose. 


15. Install coil and air cleaner. 
16. Install upper radiator support and fan guard. 


17. Hook up negative lead to battery. 


CEMENT 
GROOVE 1” to 1%” 
(BOTH SIDES) 


Fig. 6-52 Rear Oil Pan Gasket Positioned in 
Bearing Cap 


CAUTION: Never reverse battery leads, even for 
an instant, as reverse polarity current flow will 
damage diodes in the alternator. 


18. Install hood. 


19. Fill crankcase and radiator. 


OIL PUMP—REMOVE AND REPLACE 
1. Remove engine oil pan. 


2. Remove oil pump attaching bolts while hold- 
ing oil pump in place. Carefully lower oil pump away 
from block with one hand while removing oil pump 
drive shaft with other hand (Fig. 6-54). 


3. Position drive shaft in distributor and oil pump 
drive gears. Place pump against block using new 
gasket between pump and block. Index drive shaft 
with pump drive gear shaft. Install two attaching 
screws with lock washers and tighten securely. 


NOTE: Removal and installation of pump does 
not affect ignition timing, since the oil pump and 


ALUMINUM 
COATED 
GASKET 


Fig. 6-53 Front Oil Pan Gasket Overlapping 


Side Gaskets 
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Fig. 6-54 Oil Pump and Oil Pump Drive Shaft 
distributor drive gear is mounted on the distribu- 
tor shaft. 

4. Install oil pan. 


OIL PUMP—RECONDITION 
DISASSEMBLE 


1, Remove pressure regulator spring retainer, 
spring, and pressure regulator ball. 


2. Remove screws retaining cover to oil pump 
body and remove cover. 


3. Remove driven gear and drive gear with shaft. 


NOTE: Oil pump screen should not be removed 
from pump body. Be careful not to loosen screen. 


CLEAN AND INSPECT 


1. Clean all parts thoroughly. Screen must be 
thoroughly cleaned by using a fluid such as used for 
carburetor cleaning. 


Fig. 6-55 Oil Pump Screen Assembly 


2. Inspect pressure regulator spring (Fig. 6-56) for 
distortion, cracks, and wear on sides. 


3. Inspect pressure regulator ball to see that it is 
not nicked or otherwise damaged. 


4. Inspect pump body, driven gear shaft and cover 
for evidence of wear. 


5. Inspect pump gears and end of drive gear shaft 
for wear (Fig. 6-56). 


6. Inspect oil pump drive shaft (distributor to 


pump shaft) for evidence of wear and cracks. 


ASSEMBLE 
1. Install drive and driven gears. 


2. Install cover and turn drive shaft by hand to 
ensure that it turns freely. 


3. Install pressure regulator ball, spring and re- 
tainer. 


CAUTION: Do not attempt to change oil pressure 
by varying length of pressure regulator valve 
spring. 


REAR MAIN BEARING OIL SEAL— 
REMOVE AND REPLACE 
REMOVE 
1. Remove oil pan. 
2. Remove oil pump and oil pump drive shaft. 


3. Remove oil baffle and cylinder ‘slock to oil 
baffle tube (Fig. 6-55). 


4. Remove rear main bearing cap. 
5. Remove rear center main bearing cap. 


6. Loosen remaining bearing caps sufficiently to 
allow crankshaft to be moved away from block ap- 
proximately 14” at the rear. 


7. With crankshaft lowered to provide clearance, 
remove upper half of rear main bearing oil seal. 


8. With rear main bearing cap on bench, remove 
oil seal and bearing shell. 
REPLACE 

1. Install new seal in block as follows: 


a. First install seal in cap and compress seal 
using hammer and seal compressor J-7588 (Fig. 
6-57). 
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Fig. 6-56 Oil Pump—Exploded View 


b. Trim one end of seal flush with cap. 


c. Rotate seal slightly and recompress to elimi- 
nate “bumps” caused by seal retention slots. 


d. Remove seal from cap, and install in block 
by slipping up over crankshaft into seal cavity of 
block. Insert end which was flush with cap first. 


e. Install rear center main bearing cap with 
bearing shell and tighten to 95 lb. ft. torque to 
pull crankshaft up into place against seal. 


f. Carefully trim both ends of seal flush with 
block. 


2. Install a new seal in rear main bearing cap, 
using tool J-7588 to pack seal tightly. Be sure to 
pack seal tightly into groove and trim flush with cap 
(Fig. 6-57). 


3. Install cap with shell and tighten to 110-130 
lb. ft. torque. 


4. Remove rear main bearing cap again and in- 
spect split line between cap and block to be certain 
that none of the seal material has been compressed 
between the two. If inspection shows material be- 
tween cap and block surface, scrape it off to insure 
proper seating of metal surfaces. 


5. Clean face of rear main bearing cap with vola- 
tile type cleaner to remove all oiliness. Then apply a 
14,” diameter bead of sealer on face of the cap 
from packing groove to external cork groove on both 
sides. Reinstall cap and tighten to 110-130 lb. ft. 
torque. 


Fig. 6-57 Compressing Upper Seal in Bearing Cap 
with J-7588 
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Fig. 6-58 Engine Oil Baffle and Tube Assembly 


6. Tighten remaining main bearing caps to 90-110 
lb. ft. torque. 


7. Replace oil baffle and cylinder block to oil 
baffle tube. 


8. Replace oil pump and oil pump drive shaft. 


9. Replace oil pan, using new gasket. 


MAIN BEARINGS—REMOVE AND REPLACE 


1. Remove oil pan. 


2. To gain access to rear center bearing cap, re- 
move oil baffle. To gain access to rear main, remove 
oil pump in addition to oil baffle. 


3. Remove bearing cap of main bearing to be re- 
placed. 


4. Make a tool for removing upper half of bearing 
shell as shown in Fig. 6-59 KMO 734 can also be 
used. 


5. Insert tool in oil hole of crankshaft and rotate 
crankshaft in usual direction of rotation. This will 
cause bearing to be moved from between shaft and 
bearing seat. 


L_ gv 


Fig. 6-59 Tool for Removing Upper Half of Main Bearing 


Fig. 6-60 .002 Shim Positioned in Cap for Checking 
Beraing Clearance 


6. Oil bearing surface of shell and install by in- 
serting plain end of bearing shell at indented side of 
bearing seat and gently rotating shell irto place by 
turning shaft. 


7. Install new bearing lower half by inserting in 
bearing cap so indentation in shell and cap coincide. 


8. Install bearing cap and check fit of bearing 
using plastigage or shim stock as outlined below. 


CAUTION: Under no circumstances should bearing 
caps be filed or shimmed in an effort fo effect a fit. 


PLASTIGAGE METHOD FOR DETERMINING 
MAIN BEARING CLEARANCE 


a. Place a piece of plastigage plastic the length 
of bearing in bearing (bearing must be free of 
oil); install main bearing and cap and tighten rear 
main bearing to 110-130 lb. ft. torque, all others to 
90-110 lb. ft. torque. 


NOTE: Do not turn crankshaft with plastigage 
in place. 


When position of engine is such that weight of 
crankshaft is on bearing caps, all bearing caps must 
be in place and tightened so crankshaft weight will be 
properly supported and not give error in reading at 
bearing being checked. Shim caps on either side of 
bearing being checked to force crankshaft against 
upper half of bearing. 


b. Remove bearing cap and using plastigage 
scale, measure width of flattened piece of plastic. 
If reading is not over 2, standard size main bearing 
should be used; if reading is over 2, use .001” under- 
size bearing and recheck. Main bearing inserts .002” 
undersize are available for cases where use of the 
.001”" undersize bearing results in excessive clearance. 


SHIM STOCK METHOD FOR DETERMINING 
MAIN BEARING CLEARANCE 


a. Place .002” brass shim 14” wide by 1” long 
in main bearing cap with new standard bearing 
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and install cap, pulling up bolts to specified torque. 
Refer to Fig. 6-60 for position of shim in cap. 


b. Attempt to rock crankshaft by hand 1” in 
either direction. 


CAUTION: Do not attempt to move crankshaft more 
than 1” in either direction or shim may damage 
bearing. 


c. Repeat test in step “b” without shim. If 
crankshaft moves freely without shim in place and 
locks with .002” shim, the standard bearing is 
satisfactory. If it is possible to rock the crankshaft 
freely with the .002” shim, the .001” undersize 
bearing should be used and the fit rechecked. If 
necessary recheck with .002” undersize bearing. 


9. After determining that the correct bearing insert 
has been fitted, tighten bearing cap to final tightness 
of 90-110 lb. ft. torque except rear main bearing cap 
which should be tightened to 110-130 lb. ft. torque. 


NOTE: Before installing rear main bearing cap, 
apply a 14,” wide bead of sealer on face of rear 
main bearing cap from packing groove to external 


cork groove on both sides. (Use suitable sealer.) 


Reinstall cap and tighten to 110-130 lb. ft. torque. 
Lock washers are not used on main bearing cap 
SCrews. 


10. Replace oil pump, cylinder block to oil baffle 
tube, and oil baffle if they were previously removed. 


11. Replace oil pan, using new gaskets. 


CONNECTING ROD BEARINGS— 
REMOVE AND REPLACE 


1. Remove oil pan. 


2. To gain access to numbers 5, 6, 7 or 8 con- 
necting rod caps it will be necessary to remove oil 
pump screen and oil baffle. 


3. Rotate crankshaft as necessary to bring crank 
pin carrying bearing to be replaced straight down 
(Fig. 6-61). 


4. Remove bearing cap of bearing to be replaced. 


5. Install connecting rod bolt guide set J-5239 
on connecting rod bolts (Fig. 6-62). 


6. Push piston and rod assembly up far enough to 
allow removal of bearing shell. Remove bearing shells 
from rod and cap. 


7. Inspect crank pin for damage, out-of-round, and 
taper. 


NO. 1 NO. 2 CONNECTING 
CONNECTING 


ROD CAP 


ROD CAP 


Fig. 6-61 Crankshaft Positioned for Removal of No. ] 


and No. 2 Connecting Rod Caps 
8. Reassemble cap and rod with new bearing shells 
and check fit using plastigage or shim stock as out- 
lined below. 


CAUTION: Under no circumstance should a bearing 
cap be filed or shimmed in an effort to effect a fit. 


PLASTIGAGE METHOD FOR DETERMINING 
CONNECTING ROD BEARING CLEARANCE 


a. Place a piece of plastigage plastic the length 
of bearing in bearing (bearing must be free of 
oil); install bearing and cap and tighten nuts to 45 
lb. ft. torque. DO NOT TURN CRANKSHAFT 
WITH PLASTIGAGE IN PLACE. 


b. Remove bearing cap. Using plastigage scale, 
measure width of flattened piece of plastic. If 
reading is not over 2/4, standard size connecting 
rod bearing should be used; if over 214, use .001” 
undersize bearing and recheck. Connecting rod 
bearing inserts .002” undersize are available for 
cases where use of the .001” undersize bearing re- 
sults in excessive clearance. 


Fig. 6-62 Set J-5239 Positioned for Removal of 
Connecting Rod Bearing Shell 
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SHIM STOCK METHOD FOR DETERMINING 
CONNECTING ROD BEARING CLEARANCE 


a. Place .0015” brass shim 44” wide by 7%” long 
in bearing cap with new standard insert and install 
cap. Tighten nuts to 45 lb. ft. torque. 


b. Attempt to move connecting rod endwise on 
crankpin by hand and then by a light tap of a 
hammer. 


c. Repeat test to move rod endwise by hand 
with shim removed. If connecting rod did not 
move by hand, but moved by tap of hammer in 
step “b” and moved freely in this step, the stand- 
ard bearing should be used. If rod could be moved 
by hand in step ‘‘b’’, install .001” undersize bear- 
ing. If necessary, recheck with .002” undersize 
bearing. 


9. After determining that the correct bearing in- 
sert has been fitted, tighten connecting rod cap nuts 
to final tightness of 40-46 lb. ft. torque. Nuts are self- 
locking and require no lock washers or cotter pins. 


CAUTION: Inspect connecting rod nuts for thread 
damage. 


10. Replace oil baffle and oil pump. 

11. Replace oil pan, using new gaskets. 
CONNECTING ROD AND PISTON ASSEMBLY— 
REMOVE AND REPLACE 
REMOVE 


1. Remove intake manifold and cylinder head on 
bank from which piston is to be removed. 


BASE PILOT 

BRITON SUPPORT | PLUNGER 
389 

CU. IN. J-6901-1 | J-6901-2 
421 

CU. IN. J-6901-8 | J-6901-6 


Fig. 6-63 Piston Positioned in Arbor Press for 
Removal of Pin 


2. Remove oil pan and if number 5, 6, 7, or 8 rod 
and piston assembly is to be removed, remove oil 
baffle and oil pump. 


3. Rotate crankshaft so crank pin carrying assem- 
bly to be replaced projects straight downward (Fig. 
6-61). 


4. Remove bearing cap and install connecting 
rod bolt guide set J-5239. 


5. Carefully remove connecting rod and piston 
assembly by pushing out with knurlec! handle of 
long guide (Fig. 6-62). 


REPLACE 


1. Install connecting rod bolt guide set on connect- 
ing rod bolts with long handle guide on same side as 
oil groove in rod. 


2. Using suitable ring compressor insert piston and 
connecting rod assembly into cylinder so that notch 
in top of piston is toward front of engine. This will 
place the oil groove of the connecting rod so that it 
will direct oil against the opposite cylinder wall. 


3. From beneath engine, pull connecting rod, with 
bearing shell in place, into position against crank pin. 


4. Remove guide set J-5239. Install bearing cap 
and cap nuts and tighten to 40-46 lb. ft. torque. 


5. Replace oil pump screen and oil baffle, if they 
were removed. 


6. Replace oil pan, using new gaskets. Tighten oil 
pan screws to 10-15 lb. ft. torque. 


7. Install cylinder head and intake manifold. 


CONNECTING ROD AND PISTON 
ASSEMBLY—RECONDITION 


NOTE: Use care at all times when handling and 
servicing connecting rods and pistons. To prevent 
possible damage to these units, do not clamp rod 
or piston in vise since they may become distorted. 
Do not allow pistons to strike against one another, 
against hard objects, or bench surfaces, since dis- 
tortion of piston contour or nicks in the soft alumi- 
num material may result. 


CONNECTING ROD AND PISTON-- 
DISASSEMBLE 


1. Remove piston rings using suitable piston ring 
remover. 
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NOTE: It is important that rings be removed 
carefully to prevent scratching or burring of ring 
grooves and lands. 


2. Using a suitable arbor press place the spring and 
plunger into the bore of the base support and position 
on an arbor press with the pilot plunger indexed in 
the bottom of piston pin bore. See Fig. 6-63 insert for 
correct base support and pilot plunger for the type 
pistons being serviced. 


3. Place tool J-6901-5 between connecting rod and 
piston boss (Fig. 6-63). 


4. Place tool J-6901-3 (Fig. 6-63) in piston pin 
and press piston pin down until pilot bottoms in tool 
J.-6901. 


5. Remove tool J-6901-5 from between connecting 
rod and piston boss. 


6. Remove pilot plunger and spring from _ tool 
jJ-6901. 


7. Place end of piston pin in tool J-6901 and place 
on arbor press. 


8. Using tool J-6901-3 (Fig. 6-68) press pin out of 
piston and connecting rod. 


9. Remove bearing cap and bearings. 


CONNECTING ROD AND PISTON— 
CLEAN AND INSPECT 


1. Clean carbon, varnish, and gum from piston 
surfaces, including underside of piston head. Clean 
ring grooves, and oil slots in oil ring groove, using 
suitable cleaning tools and solvent. 


2. Clean piston pin, rod, cap, bolts and nuts in 
suitable solvent. Reinstall cap on connecting rod to 
assure against subsequent mixing of caps and con- 
necting rods. 


3. Carefully examine piston for rough or scored 
bearing surfaces; cracks in skirt or head; cracked, 
broken, or worn ring lands; scored, galled, or worn 
piston bosses. Damaged or faulty pistons should be 
replaced. 


NOTE: If piston pin bosses are rough or worn 
out-of-round and the piston is otherwise service- 
able, the pin bosses may be honed for oversize 
pins. Before fitting oversize pins, however, it is 
advisable to check fit of piston in bore. 


4. Inspect piston pin for scoring, roughness, or 
uneven wear. 


Fig. 6-64 Normal Cylinder Wear Pattern 


5. Inspect bearing shells to see that they are service- 
able. Fit of bearings should be checked when engine 
is being assembled. 


CYLINDER BORES—INSPECT 


Inspect cylinder bores for out-of-round or excessive 
taper with an accurate cylinder gauge J-8087 or com- 
parable, at top, middle and bottom of bore. Measure 
cylinder bore parallel and at right angles to the center 
line of the engine to determine out-of-round. Variation 
in measure from top to bottom of cylinder indicates 
the taper in the cylinder. 


Fig. 6-65 Measuring Cylinder Bore 
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Fig. 6-64 illustrates area in cylinder where normal 
wear occurs. If the measurement at dimension A, 
taken at a point one half inch down from top of 
cylinder is .007” in excess of dimension B taken at a 
point four inches down from top of cylinder, this 
indicates the necessity of cylinder boring and installing 
new rings and pistons. Cylinder bore can be measured 
by setting the cylinder gauge dial at zero in the cylin- 
der at the point of desired measurement. Lock dial 
indicator at zero before removing from cylinder, and 
measure across the gauge contact points with outside 
micrometer with the gauge at the same zero setting 
when removed from the cylinder (Fig. 6-65 and 6-66). 


Fine vertical scratches made by ring ends will not 
cause excessive oil consumption, therefore, honing to 
remove is unnecessary. 


HONING OR BORING 


If a piston in excess of .005” oversize is to be in- 
stalled, the cylinder should be bored, rather than 
honed, to effect a true bore. 


When honing to eliminate the possibility of honing 
taper into the cylinder when installing a .005” over- 
size, full strokes of the hone in cylinder should be 
made in addition to checking measurement at top, 
middle and bottom of bore repeatedly. 


When boring always be sure the crankshaft is out 
of the way of the boring cutter when boring each 
cylinder. Crankshaft bearings and other internal parts 
must be covered or taped to protect them during 
boring or honing operation. When taking the final 


Fig. 6-66 Measuring Cylinder Gauge 


cut with a boring bar leave .001” on the diameter for 
finish honing to give the required piston to cylinder 
clearance specifications. 


NOTE: Honing or boring operation must be done 
under close supervision so that specified clearance 
between pistons, rings, and cylinder bores is main- 
tained. 


By measuring the piston to be installed at the sizing 
points (Fig. 6-67) and adding the mean of the clear- 
ance specification, the finish hone cylinder measure- 
ment can be determined. It is important that both the 
block and piston be measured at norma). room tem- 
perature, 60°-90°F. 


After final honing and before the piston is checked 
for fit, each cylinder bore must be thoroughly cleaned. 
Use soapy water solution and wipe dry to remove all 
traces of abrasive. If all traces of abrasive are not re- 
moved, rapid wear of new rings and piston will result. 


Intermixing different size pistons has no effect on 
engine balance as all Pontiac pistons from standard 
size up to .030” oversize weigh exactly the same. 
Pontiac does not recommend boring beyond .010” 
during warranty period so that if necessary, engine can 
be serviced at high mileage without cylinder block 
replacement. 


FIT AND REPLACE PISTON 


Pistons should be fitted in the bores by actually 
measuring the fit. Clearance between the piston 
and the cylinder bore should be .0007” to .0013” on 
standard engines; and .003” to .0036” on 421 engines. 


If cylinder bores have been reconditioned, or if 
pistons are being replaced, reconditioning of bores 
and fitting of pistons should be closely coordinated. 


SIZING SIZING 
POINT POINT 


389 ENGINE 421 ENGINE 


.007-.0013 
SMALLER THAN 
CYLINDER BORE 


.0030-.0036 
SMALLER THAN 
CYLINDER BORE 


Fig. 6-67 Piston Sizing Points 
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If bore has been honed, it should be washed thor- 
oughly with hot, soapy water and a stiff bristle brush. 


Using a cylinder checking gauge, measure the cyl- 
inder bore crosswise of the block to find the smallest 
diameter. Record the smallest diameter of each bore. 


NOTE: When measuring cylinder bores and pis- 
tons it is very important that the block and pistons 
be at room temperature. If any or all of the parts 
are hotter or colder than normal room tempera- 
ture, improper fitting will result. 


Measure the piston skirt perpendicular to the 
piston pin boss (piston pin removed) and at the sizing 
point indicated in Fig. 6-67. 


Make sure the micrometer is in full contact (Fig. 
6-68). 


As the pistons are measured they should be marked 
for size identification and the measurements recorded. 


If there is excessive clearance between a cylinder bore 
and the piston which was installed in that bore, a new 
piston should be used. 


New pistons are serviced for both standard and 
premium fuel engines in standard size and .005”, 
010”, .020” and .030” oversize. 


NOTE: Since these are nominal or basic sizes, it is 
important that new pistons be measured to ensure 
proper fit. All new pistons are serviced with selec- 
tively fitted piston pins. 


After all measurements have been made, match 
the new pistons with the cylinders where they will 
fit with proper clearance. Honing of cylinder bore 
may be necessary to effect a proper fit. When prop- 
erly mated, mark the pistons with the cylinder 
numbers they fit so they will not become mixed. 


Fig. 6-68 Measuring Piston with Micrometer 


FITTING PIN IN PISTON 


The piston pin fit in piston is .0003” to .0005” loose 
with pin and bosses clean and dry. 


NOTE: Piston and pin must be at room tempera- 
ture when checking fit and pin must be able to 
fall from piston by its own weight. 


FITTING OVERSIZE PINS IN PISTONS 
AND CONNECTING ROD PIN BORES 


In case the standard size piston does not fit 
properly in the piston, an oversize piston pin must be 
fitted. Piston pins are available in .001” and .003” 
oversize. 


When oversize pins are used, the piston pin bosses 
must be honed to give the required fit. It will also be 
necessary to hone the connecting rod pin bore to fit 
the oversize pin using a Sunnen hone or similar ac- 
curate equipment. 


NOTE: A special grit hone is used for honing the 
connecting rod pin bore. The piston pin size should 
be .0008” to .0016” larger than the connecting rod 
pin bore for the proper press fit. The piston pin 
should not show any movement under 1500 Ib. 
minimum load after assembly in rod. 


BASE PILOT 
SUPPORT | PLUNGER 
389 
CU. IN. J-6901-1 | J-6901-2 
421 
CU. IN. J-6901-8 | J-6901-6 


+—_—_— J-6901-3 


Fig. 6-69 Installation of Piston Pin 
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ASSEMBLE CONNECTING ROD TO PISTON 


There is a notch cast in the top of all piston heads 
to facilitate proper installation. The piston assemblies 
should always be installed with the notch toward the 
front of the engine. 421 engine pistons have an arrow 
on the top of piston. In correct assembly it should 
face front of engine. 


REPLACE PISTON PIN 


1. Place pilot plunger and spring in the support 
base to be used as a pilot end stop. See Fig. 6-66 insert 
for the correct base support and pilot plunger for the 
type pistons being serviced. 


2. Place pilot plunger of tool J-6901 in piston pin 
bore and place on arbor press. 


3. Coat piston pin and rod lightly with graphite 
lubricant. 


4. Place tool J-6901-3 in piston pin and press pin 
into piston and connecting rod (Fig. 6-69) until 
piston pin bottoms against plunger of tool J-6901. 
Piston must turn freely on pin. If piston binds on pin, 
disassemble, hone piston pin bosses slightly and re- 
assemble. 


The odd numbered piston assemblies will always 
be installed in the left hand bank of cylinders, while 
the even numbered piston assemblies will always be 
installed in the right hand bank of cylinders. 


One side of the connecting rod will have small 
identifying bosses (Fig. 6-70). The small identifying 
bosses on odd numbered rods will always be facing the 
rear of the engine, while the small identifying bosses 
on even numbered rods will be facing the front of the 
engine. When the rod and piston are correctly in- 
stalled, the oil groove between the rod and cap will 


IDENTIFICATION 
BOSSES 


LEFT BANK 
NOS. 1,3,5,7 


RIGHT BANK 
NOS. 2,4,6,8 


Fig. 6-70 Correct Assembly of Rod to Piston 


be on the left side on even numbered rods, and on 
the right side on odd numbered rods. 


PISTON RINGS REPLACE 
1. Remove oil pan. 


. Remove oil pump and baffle. 


. Remove intake manifold. 


& WwW NH 


. Remove cylinder heads. 


5. Rotate crankshaft so crank pin carrying assembly 
to be replaced projects straight upwards. 


6. Remove bearing cap and install connecting rod 
bolt guide set J-5239. Reinstall cap on connecting red 
to ensure against subsequent mix of caps and connect- 
ing rod. 


7. Carefully remove connecting rod and piston as- 
sembly by pushing out with narrow handle of ring 
guide (J-5239). 


8. Clean carbon, varnish, and gum from piston 
surfaces, including underside of piston head. Clean 
ring grooves, and oil holes in oil ring groove, using 
suitable cleaning tools and solvent. 


9. Carefully examine piston for rough or scored 
bearing surfaces; cracks in skirt or head; cracked, 
broken, or worn ring lands; scored, galled, or worn 
piston bosses. Damaged or faulty pistons should be 
replaced. 


10. Inspect bearing shells to see that they are serv- 
iceable. Fit of bearings should be checked when engine 
is being assembled. 


Inspect cylinder bores for out-of-round or exces- 
sive taper. If bores show excessive out-of-round or 
taper, or if cylinder walls are badly scored, or worn 
beyond specified limits, the cylinder block should be 
rebored and new pistons and rings installed. 


PISTON RING CHECK 
AND INSTALL ON PISTON 


Two compression rings and one 3-piece oil control 
ring, all above the piston pin, are used on pistons for 
both standard and premium fuel engines. The top 
compression rings are taper faced and also have 
either a step or a chamfer on the inside diameter of 
the top side. The top compression ring is chrome 
plated. The lower compression ring may have a step 
or chamfer on the inside but should always be in- 
stalled with the mark (letter “‘T’’, dot or word ‘‘TOP”’) 
toward the top. 


New rings are serviced for the standard size pistons, 
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Fig. 6-71 


Checking Ring Gap with Feeler Gauge 


and for .005”, .010”, .020”, and .030” oversize pistons. 
When selecting rings be sure they match the size of 
the piston on which they are to be installed, i.e. stand- 
ard rings for standard pistons, .010” oversize rings 
for .010” oversize pistons, etc. Ring gap and side 
clearance should be checked while installing rings as 
follows: 


1. Check pistons to see that ring grooves and oil 
return holes have been properly cleaned. 


2. Place ring down at the bottom of the ring trav- 
eled part of the cylinder bore in which it will be 
used. Square ring in bore by pushing it into position 
with head of piston. 


3. Measure gap between ends of ring with feeler 
gauge (Fig. 6-71). Gaps should be as follows: 


Upper Compression Ring ...... .016” -.026” 
Lower Compression Ring ...... 013” -.025” 
OT IRIN? elie a oo ee eee 015” -.055” 


Incorrect ring gap indicates that wrong size rings 
are being used. If rings are selected according to the 
size of the bore (standard .005” oversize, etc.) they 
should have the proper gap. It should not be neces- - 
sary to alter ring gap by filing. 


4. Install rings on piston, using suitable ring in- 
stalling tool, such as J-7135, to prevent breakage or 
fracture of rings, or damage to pistons. 


5. Measure side clearance of rings in ring groove 
(Fig. 6-72) as each ring is installed. Clearance with 
new pistons and rings should be as follows: 


Fig. 6-72 Measuring Side Clearance of Ring in Groove 


.0015”-.0030” 
Lower Compression Ring 0015” -.0035” 
Oil Control Ring ........... .0005”’-.0055” 


Upper Compression Ring 


If side clearance is excessive, piston should be 
replaced. 


PISTON AND ROD ASSEMBLY—INSTALL 


1. Install connecting rod bolt guide set on connect- 
ing rod bolts with long handle guide on same side as 
oil groove in rod. 


2. Using suitable ring compressor insert piston and 
connecting rod assembly into cylinder so that notch 
in top of piston is toward front of engine. 


3. From beneath engine, pull connecting rod, with 
bearing shell in place, into position against crank pin. 


4. Remove guide set J-5239. Install bearing cap and 
cap nuts and tighten to 45 lb. ft. torque. 


5. Replace oil pump and oil baffle, if they were 
removed. 


6. Replace oil pan using new gaskets. Tighten oil 
pan screws to 15 lb. ft. torque. 


7. Install cylinder head and intake manifold. 
8. Install engine. 


9. Refill crankcase and cooling system, and check 
for leaks. 


CRANKSHAFT—REMOVE AND REPLACE 


The crankshaft can be removed and replaced with 
cylinder heads, pistons, rods, manifolds and other 
upper engine components installed, but the flywheel, 
clutch and transmission assemblies must be removed. 
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REMOVE 
1. Remove spark plugs. 
2. Remove engine oil pan. 


3. Remove oil pump assembly and oil pump drive 
shaft (Fig. 6-54). 


4. Remove oil baffle and oil baffle tube (Fig. 
6-58). 


5. Remove harmonic balancer. 
6. Remove fuel pump. 


7. Remove timing chain cover, gasket and O-ring 
seal. 


8. Remove fuel pump eccentric and bushing (Fig. 
6-46). 


9. Remove sprockets and timing chain (Fig. 6-47). 
10. Remove connecting rod caps. 


NOTE: Mark connecting rod caps for proper re- 
installation. 


11. Remove main bearing caps from block. 


NOTE: Before removing crankshaft, tape threads 
of connecting rod bolts to prevent damage to 
crankshaft. Depress pistons until connecting rods 
are free of crankshaft. 


12. Lift crankshaft from block. 


Fig. 6-73 Aligning Timing Marks 


REPLACE 


1. With upper bearings installed pos:tion crank- 
shaft in block. 


2. Install main bearing caps (with bearing shells 
in place) but do not tighten retaining bolts. 


3. Pull connecting rods and piston assemblies into 
place, rotating crankshaft as necessary to properly 
seat rods. 


NOTE: Make sure upper bearings remain in proper 
position. 


4. Remove tape from connecting rod threads and 
install connecting rod caps (with bearings) and re- 
taining nuts, but do not tighten. 


5. Tighten rear main bearing cap to 110-130 Ib. 
ft. torque and all remaining bearing caps 90-110 Ib. 
ft. torque. 


6. Tighten connecting rod bearing cap retaining 
nuts 40-46 lb. ft. torque. 


7. Install sprockets and timing chain, making sure 
timing marks on sprockets are aligned properly (Fig. 
6-73). 


8. Install fuel pump eccentric and bushing and 
insert sprocket retaining bolt with washer. Tighten 
securely. 


9. Install timing chain cover, new cover gasket 
and new O-ring seal. 


10. Install fuel pump. 
11. Install harmonic balancer. 
12. Install oil baffle and oil baffle tube. 


13. Install 011 pump drive shaft and oil pump as- 
sembly. 


14. Install engine oil pan. 


15. Install spark plugs. 


FLYWHEEL OR CLUTCH PILOT BEARING— 
REMOVE AND REPLACE 


NOTE: See HYDRA-MATIC SHOP MANUAL 
for replacement of flywheel on Hydra-Matic 
models. 


1. Remove transmission, (See SYNCHRO-MESH 
SECTION for synchro-mesh transmission or HY- 
DRA-MATIC MANUAL for Hydra-Matic trans- 
mission). 
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2. Remove clutch assembly. 


3. If clutch pilot bearing is to be replaced, use 
cold chisel to remove staking in end of crankshaft 
which keeps bearing in place when transmission is 
removed (Fig. 6-74). Remove clutch pilot bearing 
from hole in crankshaft. 


If bearing is a snug fit in crankshaft, use puller 
J-4383 and slide hammer J-2619-A or J-942 to re- 
move bearing. When installing new bearing see that 
hole in crankshaft is thoroughly clean. Install new 
bearing with shielded side toward transmission. Start 
bearing into hole and tap into place by using clutch 
pilot bearing installer J-5736 against outer race. Stake 
slightly as shown in Fig. 6-74, to keep bearing in 
place in case transmission is removed in the future. 


4. If flywheel is to be removed and reinstalled, 
scribe marks on flywheel and crankshaft flange, re- 
move flywheel to crankshaft bolts and remove fly- 
wheel. When reinstalling clean the mating flanges of 
flywheel and crankshaft carefully, making sure there 
are no burrs on either mounting face. Position fly- 
wheel on crankshaft flange with scribe marks in 
alignment and install flywheel to crankshaft bolts 
and tighten evenly to 85-100 lb. ft. torque. 


NOTE: Flywheel bolts do not require lock washers. 


5. Install clutch and transmission, 


ENGINE BLOCK CORE HOLE PLUGS 
AND OIL PASSAGE PLUGS, 
INSPECT AND REPLACE 


Engine moving part failures may be caused by lack 
of proper lubrication. In such case it may be necessary 
to trace oil supply in the block to determine the area 
of obstruction. Oil pressure drop may be caused by 


Fig. 6-74 Clutch Pilot Bearing Staked 


leaking oil passage plugs. For these reasons the follow- 
ing procedures and block illustrations are provided. 


NOTE: Oil circulation diagram is provided in the 
engine lubrication section. Figures 6-75, 6-76 and 6-77 
also show the various locations of water jacket core 
hole plugs. 


a. With cylinder block inverted, use pen light to see 
that passage from oil pump to filter is open (Fig. 6-77). 


b. Check passage from filter outlet to rear main 
bearing by inserting wire in oil filter outlet passage 
and using pen light to see that wire is visible in pas- 
sage to rear main bearing (Fig. 6-76). 


c. Visually check passage from each main bearing 
to corresponding camshaft bearing (Fig. 6-77). 


d. Check passage from filter outlet (through left o11 
gallery) to main bearings. Use rubber hose to blow 
smoke in oil filter outlet while observing to see that 
smoke passes out passages leading to all main bear- 
ings. 


e. With cylinder block right side up, check oil pas- 
sages to left bank lifter boses. Use rubber hose to blow 
smoke in oil filter outlet while observing for smoke 
passing out oil passages from left main oil gallery to 
lifter bosses (Fig. 6-75). 


f. Check oil passages to right bank lifter bosses. Use 
rubber hose to blow smoke in passage from front main 
bearing to right main oil gallery while observing for 
smoke passing out passages from right gallery to lifter 
bosses (Fig. 6-76). 


g. Visually check passage from rear center camshaft 
bearing to left cylinder head and passage from front 
center camshaft bearing to right cylinder head (Fig. 
6-76). 


h. Use wire to check two drain holes in lifter gallery 
(Fig. 6-78). 


INSTALL NEW PLUGS 


The following plugs can be installed by driving into 
place using a flat piece of metal or hard wood bearing 
against the outer surface: Camshaft plug, water jacket 
plugs, rear oil gallery plug in block, cylinder head 
core hole plugs, valve spring chamber plug, and the 
oil hole plug in the top of the cylinder head. 


Front oil gallery plugs in the block, and cylinder 
head oil gallery plugs must be driven into place using 
a tool which bears against the bottom of the plug. A 
1” x 3” bolt will make a satisfactory tool for this 
purpose. 
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All plugs should be driven in until the outer edge 
is flush with the surrounding surface. 


REPLACE PARTIAL ENGINE ASSEMBLY 


DISASSEMBLE 
1. Remove flywheel housing and clutch assembly. 


2. Remove flywheel and mount engine in holding 
stand. 


3. Remove motor mounts and linkage bracket. 
4. Remove alternator and mounting bracket. 
5. Remove fuel pump. 


6. Remove harmonic balancer. 


SERIAL NUMBER 
PAD 


OlL GROOVE FOR TIMING 
CHAIN CRANKSHAFT SPROCKET 


7. Remove timing chain cover, fan and pulley. Re- 
move timing cover mounting studs. 


8. Remove fuel pump eccentric and bushing. 


9. Slide timing chain and sprockets off end of 
camshaft and crankshaft. 


10. Remove camshaft thrust plate. 

11. Remove exhaust crossover pipe. 

12. Remove distributor and high tension wires. 
13. Remove starter assembly. 

14. Remove intake manifold. 

15. Remove push rod cover. 


16. Remove oil level indicator. 


OIL PASSAGE TO 
DISTRIBUTOR LOWER BUSHING 
AND DRIVE GEAR 


OllL GALLERY PLUGS 


TIMING CHAIN 
COVER GASKET 


Fig. 6-75 Cylinder Block—View from Left Front 
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17. Remove rocker arm covers. 


18. Loosen rocker arm nuts, rotate rocker arms and 
remove push rods. Store push rods so that they may 
be reinstalled in the same position as removed. 


19. Remove cylinder heads and exhaust manifolds. 
20. Remove cylinder head gaskets. 

21. Remove oil filter assembly. 

22. Remove valve lifters; use J-3049 if necessary. 


Place valve lifters in storage box J-5763 so lifters can 
be reinstalled in original location. 


23. Remove camshaft. 


24. Invert engine and remove oil pan and flywheel 
front cover. 


25. Remove oil pump assembly and drive shaft. 


OIL PASSAGE FROM REAR 
CENTER CAMSHAFT BEARING 
TO LEFT CYLINDER HEAD 


OIL 
GALLERY 
PLUGS 


WATER 
JACKET 
PLUG 


WATER 
CAMSHAFT REAR JACKET 
BEARING PLUG PLUG 


26. Remove baffle and oil indicator tube extension. 


This completes disassembly for partial engine re- 
placement. Mount new partial engine assembly in 
holding fixture and proceed with assembly operations. 
Use new gaskets throughout and pay special attention 
to torque requirements. 


ASSEMBLE 


1. Install two timing cover mounting studs. 


2. Install camshaft using care not to damage bear- 
ings. 


3. Install camshaft thrust plate indexing oiling slot 
in plate with oil groove in block. 


4. Make sure keys are in place in crankshaft and 
camshaft. Install timing chain and sprockets making 
sure marks in sprockets are aligned exactly on a 


OIL PASSAGE FROM FRONT 
CENTER CAMSHAFT BEARING 
1TO RIGHT CYLINDER HEAD 


OIL LEVEL 
INDICATOR 
LOWER TUBE 


OIL PASSAGE FROM FILTER 
TO REAR MAIN BEARING 
AND LEFT OIL GALLERY 


OIL PASSAGE FROM 
PUMP TO FILTER 


Fig. 6-76 Cylinder Block—View from Right Rear 
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straight line passing through the shaft centers. Align- 
ment can be simplified by first installing sprockets 
without chain to align timing marks. If timing chain 
is excessively loose, new chain or new chain and 
sprockets should be used: 


5. Position fuel pump eccentric bushing over ec- 
centric with flange toward camshaft sprocket. 


6. Install fuel pump eccentric and bushing on cam- 
shaft sprocket, indexing tang on eccentric with keyway 
cutout in camshaft sprocket. 


7. Position timing cover gasket over mounting studs 


MAIN BEARING 
CAP DOWELS 


OIL SEAL 


WATER 
JACKET 
PLUGS 


PASSAGE FROM 
LEFT OIL 
GALLERY 


PASSAGE TO RIGHT 
OIL GALLERY 


OIL SLINGER GROOVE 


and dowels on block. 


8. Install timing cover, water pump, fan and pulley. 
Do not install stud nuts at this time. 


9. Slide harmonic balancer onto crankshaft, and 
install hamonic balancer to crankshaft bolt and 
washer. Place hammer handle between block and 
crankshaft counterweight to keep crankshaft from 
turning and tighten harmonic balancer to crankshaft 
bolt 160 lb. ft. torque. 


10. Install baffle and oil indicator tube extension 
(Fig. 6-59). 


OIL DRAIN GROOVE 


PASSAGE 
FROM PUMP 
TO FILTER 


WATER 
JACKET 
PLUGS 


BULKHEAD 


OIL PASSAGE 
TO RIGHT HEAD 


Fig. 6-77 Cylinder Block—View from Bottom 
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11. Insert oil pump drive shaft with dimpled end 
towards block. 


12. Install oil pump and gasket. 


13. Cement new gaskets to oil pan and rear main 
bearing cap; use retainers to hold gasket Install oil 
pan except for two rear screws. Position flywheel 
housing front shield and gasket against oil pan and 
install two rear oil pan bolts. 


14. Position new cylinder head gaskets on block. 


15. Position cylinder heads and exhaust manifolds 
on locating pins. Install head bolts and torque to 95 
lb. ft. 


NOTE: Three different length bolts are used. When 
inserted on proper holes, all will project an equal 
amount from their respective bosses. 


16. Install lifters in bosses from which they were 
removed. 


17. Install push rods in same location as originally 
removed and with same end facing valve lifter. 


18. Tighten rocket arm ball retaining nuts to 15-25 
lb. ft. torque. 


19. Install distributor as follows: 


a. Turn crankshaft to firing position of number one 
cylinder (number one exhaust and intake valve lifters 
both on base circles of their cams and timing mark 
on harmonic balancer indexed with pointer). NOTE: 
Number one intake must have just closed. 


b. Position new distributor to block gasket on block. 


c. Install distributor (without cap and wires) so 
that vacuum diaphragm faces the left side of the 
engine and rotor arm points toward contact in cap 
for number one cylinder. It will also be necessary to 
turn the oil pump drive shaft so it will index with 
distributor shaft. 


20. Install distributor hold down clamp and special 
bolt and tighten enough to hold distributor in place. 


21. Cement new gaskets to push rod covers. Install 
push rod covers with screws and flat washers and 
tighten to 5 Ib. ft. torque. 


22. Cement new gaskets to rocker arm cover and 
install cover. 


DRAIN HOLES 


Fig. 6-78 Drain Holes in Lifter Gallery 


23. Install intake manifold gasket with plastic lo- 
cating sleeves in cylinder head as shown in Fig. 6-22. 


24. Start intake manifold to timing cover draw 
bolt into intake manifold. 


25. Position intake manifold and install retaining 
screws finger tight. 


26. Tighten draw bolt to 10-20 lb. ft. torque to 
obtain metal to metal contact between manifold and 
timing cover. 


27. Tighten manifold screws to 40 lb. ft. torque. 
28. Install oil filter assembly and gasket. 

29. Install oil level indicator. 

30. Install throttle linkage. 

31. Install starter assembly. 

32. Install fuel pump. 

33. Install exhaust crossover pipe. 

34. Install alternator and bracket. 


35. Install fan belt and adjust belt tension as 
covered in Section 6A. 
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TROUBLE DIAGNOSIS 


ENGINE FAILS TO START 


CAUSE: 


a. Corroded or loose battery terminal connections 
and/or weak bat*ery. 


b. Broken or loose ignition wires and/or faulty 
ignition switch. 


c. Excessive moisture on plugs, caps or ignition 
system. 


d. Damaged distributor rotor, cracked distributor 
cap and/or corroded distributor contact points. 


e. Fouled spark plugs and/or improper spark plug 
gap. 


f. Weak or faulty coil. 


g. Carburetor flooded and/or fuel level in carbu- 
retor bowl not correct. 


h. Dirt and water in gas line or carburetor. 
i. Sticking choke. 

j. Faulty fuel pump. 

k. Faulty solenoid or starting motor. 


1. Park or neutral switch inoperative. 


ENGINE “LOPES” WHILE IDLING 


CAUSE: 


a. Air leaks between intake manifold and heads. 
b. Blown head gasket. 

c. Worn timing chain or sprockets. 

d. Worn camshaft lobes. 

e. Overheated engine. 


f. Plugged crankcase vent valve. 


ENGINE MISSES WHILE IDLING 


CAUSE: 
a. Spark plugs damp or gap incorrectly set. 


b. Excessive moisture on ignition wires and caps. 


c. Leaks in ignition wiring. 


d. Ignition wi-es making poor contact. 


e. Uneven compression. 
f. Burned, pitted or incorrectly set contact points. 
g. Faulty coil or condenser. 


h. Worn distributor cam or cracked distributor 
cap. 


i. Incorrect carburetor idle adjustment and/or 
dirty jets or plugged passages in carburetor. 


j. Foreign matter, such as dirt or water, in gas line 
or carburetor. 


k. Air leak at carburetor mounting gasket. 

1. Choke inoperative. 

m. Faulty spark advance mechanism. 

n. Burned, warped, pitted, or sticking valves. 
o. Incorrect valve lifter clearance. 


p. Low compression. 
ENGINE MISSES AT VARIOUS SPEEDS 


CAUSE: 


a. Dirt and water in gas line or carburetor. 


o 


. Fouled carburetor jets. 
. Incorrect ignition timing. 


c 
d. Points dirty, pitted or incorrectly spaced. 


oO 


. Excessive play in distributor shaft. 


rh 


Insufficient spring tension on points. 
g. Distributor cam lobe worn. 
h. Weak coil or condenser. 


i. Spark plugs dirty or damp and/or gaps set too 
wide. 


j. Insufficient point dwell. 

k. Detonation or pre-ignition. 

1. Heat control valve not functioning properly. 
m. Excessively worn fuel pump diaphragm. 

n. Weak valve spring. 

o. Worn camshaft lobes. 

p. Engine overheating. 


q. Sub-standard fuel. 
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ENGINE STALLS 


CAUSE: 


a. Carburetor idle speed set too low and/or idle 
mixture too rich or too lean. 


b. Carburetor needle valve and seat inoperative. 


c. Incorrect carburetor float level and/or carbu- 
retor flooding. 


d. Dirt or water in gasoline or carburetor. 
e. Choke improperly adjusted or sticking. 
f. Faulty ignition system. 


g. Spark plugs damp or dirty and/or gaps incor- 
rectly set. ic 


h. Faulty coil or condenser. 


i. Distributor points burned, pitted, dirty, or in- 
correctly set. 


j. Distributor advance inoperative. 
k. Exhaust system restricted. 


1. Leaks in carburetor mounting gasket or intake 
manifold. 


m. Incorrect valve lifter clearance. 
n. Burned, warped, or sticking valves. 
o. Low compression. 


p. Engine overheating. 


ENGINE HAS NO POWER 


CAUSE: 


a. Weak coil or condenser. 
b. Incorrect ignition timing. 


c. Excessive play in distributor shaft or distributor 
cam worn. | 


d. Insufficient point dwell. 

e. Spark plugs dirty or gaps incorrectly set. 

f. Curpurctes not functioning properly. 

g. Improper carburetor float level. 

h. Carburetor fuel mixture too rich or too lean. 


i. Foreign matter, such as dirt or water, in gas line 
or carburetor. 


j. Faulty fuel pump. 


k. Valve springs weak and/or valves sticking when 
hot. 


1. Burned, warped, or pitted valves. 
m. Valve timing incorrect. 

n. Incorrect valve lifter clearance. 
o. Worn camshaft lobes. 


. Pistons incorrectly fitted in block. 


QO 'O 


. Blown cylinder head gasket. 
r. Low compression. 


s. Flow control valve inoperative (Power Steer- 


t. Clutch slipping. 
u. Brakes dragging. 
v. Engine overheating. 


w. Transmission regulator valve sticking (Hydra- 
Matic). 


x. Faulty spark plug wires. 
y. Sub-standard fuel. 
z. Fuel filter plugged. 


EXTERNAL ENGINE OIL LEAKAGE 


CAUSE: 


a. Improperly seated or broken fuel pump gasket. 


b. Improperly seated or broken push rod cover 
gasket. 


c. Improperly seated or broken oil filter gasket. 
d. Broken or improperly seated oil pan gasket. 
e. Gasket surface of oil pan bent or distorted. 


f. Improperly seated or broken timing chain cover 
gasket. 


g. Worn timing chain cover oil seal. 


h. Worn or improperly seated rear main bearing 
oil seal. 


i. Loose oil line plugs. 
j. Engine oil pan drain plug improperly seated. 
k. Rear camshaft bearing drain hole plugged. 


1. Loose rocker arm covers, gasket broken, or cover 
distorted or bent. 
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EXCESSIVE OIL CONSUMPTION DUE TO OIL 
ENTERING COMBUSTION CHAMBER THROUGH 
HEAD AREA. 


CAUSE: 


a. Intake valve seals damaged or missing. 
b. Worn valve stems or guides. 


c. Cylinder head porous between oil gallery and 
intake ports. 


d. Plugged drain back holes in head. 


e. Intake manifold gasket leak in conjunction with 
rocker cover gasket leak. 


f. Cylinder head gasket leak at head oil gallery 
feed passage. 


EXCESSIVE OIL CONSUMPTION DUE TO OIL 
ENTERING COMBUSTION CHAMBER BY PASSING 
PISTON RINGS. 


CAUSE: 


a. Oil level too high. 


b. Excessive main or connecting rod bearing clear- 
ance. 


c. Piston ring gaps not staggered. 
d. Incorrect size rings installed. 
e. Piston rings out of round, broken or scored. 


f. Insufficient piston ring tension due to engine over- 
heating. 


g. Ring grooves or oil return slots clogged. 
h. Rings sticking in ring grooves of piston. 
i. Ring grooves worn excessively in piston. 

j. Compression. rings installed upside down. 
k. Excessively worn or scored cylinder walls. 


1. Oil too thin. 


NO OI/L PRESSURE WHILE IDLING 


CAUSE: 


a. Faulty oil gauge. 


b. Oil pump not functioning properly. (Regulator 
ball stuck in pos:tion by foreign material). 


c. Excessive clearance at main and connecting rod 
bearings. 


d. Loose camshaft bearings. 


e. Leakage at internal oil passages. 
NO OIL PRESSURE WHILE ACCELERATING 


CAUSE: 
a. Oil pump not functioning properly. 
b. Low oil level in oil pan. 


c. Leakage at internal oil passages. 


BURNED, STICKING OR BROKEN VALVES 


CAUSE: 
a. Weak valve springs. 
b. Improper valve lifter clearance. 


c. Improper valve guide clearance and/or. worn 
valve guides. 


d. Out-of-round valve seats or incorrect valve seat 
width. 


e. Deposits on valve seats and/or gum formation 
on stems or guides. 


f. Warped valves or faulty valve forgings. 
g. Exhaust back pressure. 


h. Improper spark timing. 
NOISY VALVES 


CAUSE: 
a. Incorrect valve lifter clearance. 
b. Excessively worn or faulty valve lifters. 
c. Worn valve guides. 
d. Excessive run-out of valve seat or valve face. 
e. Worn camshaft lobes. 
f. Pulled or loose rocker arm studs. 


g. Bent push rods. 


NOISY PISTONS AND RINGS 


CAUSE: 
a. Excessive clearance between piston and bore. 
b. Improper fit or piston pin. 
c. Excessive accumulation of carbon in heads. 


d. Connecting rods improperly aligned. 


e. Excessive clearance between rings and grooves. 
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f. Rings broken. 


BROKEN PISTONS AND/OR RINGS 


NOISY MAIN BEARINGS 


CAUSE: 


a. 


Low oil pressure and/or insufficient oil supply. 


| b. Excessive bearing clearance. 
CAUSE: c. Excessive crankshaft end play. 
a. Undersize pistons installed. d. Eccentric or out-of-round crankshaft journals. 
b. Wrong type and/or size rings installed. e. Sprung crankshaft. 
c, Cylinder bores tapered or eccentric. f. Excessive belt tension. 
d. Connecting rods improperly aligned. g. Loose harmonic balancer. 


g. 
h. 


. Excessively worn ring grooves. 


. Rings improperly assembled. 


Insufficient ring gap clearance. 


Engine overheating. 


i. Fuel of too low octane rating. 


NOISY CONNECTING RODS 


CAUSE: 


a. 
b. 
Cc. 


d. 


Connecting rods improperly aligned. 


Excessive bearing clearance. 


Eccentric or out-of-round crankshaft journals. 


Insufficient oil supply. 


. Low oil pressure. 


NOISY VALVE LIFTERS 


CAUSE: 


a. Broken valve springs. 


b 


. Worn or sticking rocker arms. 


c. Worn or bent push rods. 


d 


e. 


f. 


. Valve lifters incorrectly fitted to bore size. 
Faulty valve lifter plunger or push rod seat. 


Plungers excessively worn causing fast leak- 


down under pressure. 


& 
h 


. Excessively worn camshaft lobes. 


. Valve lifter oil feed holes plugged causing in- 


ternal breakdown. 


i: 


or O 


Faulty valve lifter check ball. (Nicked, flat spot, 
ut of round.) 


j. Rocker arm retaining nut installed upside down. 


. Connecting rod bolts not tightened correctly. 


SPECIFICATIONS 

Ey te! o0t sacs aha non ahade anes Go a alse thy toe ee een ite eit caah hace ed 90° V-8 O.H. Valve 
Bore-and: Stroke (389 <u; iy). ss ki cae th ae Sah de eels tee ere aces 44g” x 334” 
CAO CM TN” gtk nied. G82 edo ei NG Sig Dae Gah aes PS A 4350" x 4” 

Piston Displacement (23-26-28-29 Series) 000000. ee 389 cu. in. 
(Special High Output Engines).............. 0000 .000..0.0.... 421 cu. in. 

‘Taxable Horsepower. (389 Cus 12) soos San oe ea ea Re EE BG ae Se Eh PO eee Rs 52.8 
CA OU AIS) Sn a etic Sey bes & Bs Re teats aula ache a etiam ek Bale hued 53.6 

Compression Ratio—Hydra-Matic Transmission and 29 Series Synchro-Mesh .......... 10.25:1 
Compression Ratio—Synchro-Mesh Transmission (23, 26, 28 Series) ..................... 8.6:1 


Compression Ratio—Special (on Special 421 only) ..............0000.....0.000000008. 10.75:1 


k. End of push rod excessively worn or flaked. 
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HORSEPOWER 421HO 389E 
AND SM Roto Super — SM, Roto With 
TORQUE Hydra-Matic Hydra-Matic & Super HM Hydra-Matic 
Brake Horsepower— 215 @ 267 @ 283 @ 230 @ 
2 Barrel Carb........... 3600 RPM 4200 RPM 4400 RPM 4000 RPM 
Torque (lb. ft.) — 394 @ 410 @ 418 @ 386 @ 
2 Barrel Carb. .......... 2000 RPM 2400 RPM 2800 RPM 2000 RPM 
Brake Horsepower— 235 @ 303 @ 303 @ 353 @ 
4 Barrel Carb. .......... 3600 RPM 4600 RPM 4600 RPM 5000 RPM 
Torque (lb. ft.)— 407 @ 430 @ 430 @ 455 @ 
4 Barrel Carb. .......... 2000 RPM 2800 RPM 2800 RPM 3400 RPM 
Brake Horsepower— 313 @ 313 @ 313 @ 370 @ 
Triple Carb. ........... 4600 RPM 4600 RPM 4600 RPM 5200 RPM 
Torque (lb. ft.) — 430 @ 430 @ 430 @ 460 @ 
Triple Carb. ......... 3500 RPM 3500 RPM 3600 RPM 3800 RPM 
Compression Pressure at Cranking Speed ....................... 140-150 psi @ 155-165 rpm 
(8.6:1 Compression Ratio—Regular fuel, economy engine and standard S.M. transmission) 
Compression Pressure at Cranking Speed ...................... 155-165 psi @ 155-165 rpm 


(10.25:1 Compression Ratio—Premium fuel in triple two barrel 389 and HM except economy 
and special engines) 
(10.75:1 Compression Ratio—421 triple two barrel and 421 special high output engines) 


1p git g\ ae @ | a f=) ae ee ee ee mw ee Ee ee ey ee eee, ee eee eee ee ee 1-8-4-3-6-5-7-2 
Car-Engine Serial No. Location ........................ Front Face of Right Cylinder Bank 
Production Engine No. Location ....................... Front Face of Right Cylinder Bank 
Cylinder Nos.—Front to Rear 
BEG PRAT apo 5 in aha ee ats Aes ts nie, aw bts teva adh Nene Gok 2 A ade bine gaa Ee 1-3-5-7 
BEG AM oa calle, ete hese eee hs En see ee a as oh ty net Gs ice ada oe a ee et seen 2-4-6-8 
CAMSHAFTS 
WIAGGR al 35 6s Bas Glace Stalk el eee eee eee ow ee Wee th Cee es Alloy Cast Iron 
TOutnal Diameter.» 6.000 3's eek ob le casi BUS i Bist We an a tah ee ee eee 1.8987 -1.8997 
Bearing—Inside Diameter (after line reaming) .......................... _ 1.9012-1.6017 
Bearing Length 
POT OI cose ah toh sent ae dees SL Se cn ihe Acts NS Deke AG a Ph ase Ba ans define BI Bt os Aleka AG 1 060 
PE SORNCGS: oo st oe Bing Aah mechs e tar Saale eed 4.8-Och Ek Sook hye sie 2 GUA es WAS a a he Be Mag et aun .680 
Bearing Clearance: «hig cate deg ie eh we a elcd ee anes ho Babin h eat oh tao Pk BS .0015 to .0030 
TOMO Ayre oa are tata rite Sans at a ee hte aoe Gates Uh, ome eenaed eae See Oe .003-.007 


CONNECTING RODS 


WEBGETIAl. eins oe oho holds b ah he ee de es BREE woes otenes 389, Pearlitic Malleable ]ron 
421,Forged 

Length, center to: Center 56. fsb edie tthartene hee ble tan eR EAGL ES eR ee Ee oe PAA Laks 6.63 

Lower end bearing, inside diameter ard length ...................... 2.2507-2.2517 x 74” 

Bearing clearance on crank pin—limits when new ........................... .0005-.0025 


End play of connecting rod on crank pin ..............................-... .006 to .011 
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CRANKSHAFTS 
TT ae i ts st nk te Bt i cen ee Tanah beam he eam a eas Pearlitic Malleable Iron 
SOUCHEr DIAMiCtel’ s 0.24 ied Bi SSS SOR te A ee PORE YEA ode haek as 3.000 (389) 


3.250 (421) 


GON Gate ota ts hoe Ate ates be Lost} BEE oer A ee A Oe es Se 15, 6” 
Prone Center 4%, &csaceaaty aehaae ew aus aware wit Soe oe Ce ae eens 15/6” 
CONGO sn ccliee Ae hoe eric dd Tee Aha GER REREA AG RSG EBSA OS Labeled: 15/6” 
Rear Center Including Thrust Flanges ..................0....0.0..0.....005. 1.133-1.135 
FREAE 5 oS 2s HALE Bie hae Ue ae Geo WRT FE EES Ra eed co enews 1.590 
J HEUst Faken.On: ca .a-cdi eee bo es aan ea As Ae Fae ORL EE yey aes Rear Center 
Crank Pin. Diameter > 3 ii25 305 eile eas CR ae ae ST ee DS EOE 2.2492 -2.2502 
Journal and Pin Maximum Out of Round and Taper ............................ .00025 
Thrust Bearing End Play—Limits When New ...........................4.. .0035-.0085 
Main Bearing Clearance—Limits When New .......................... Front .0005-.002 


Front center, Center, Rear center and Rear .0005-.002 


FLYWHEEL 
PLeCl AO TING ©2352 is hoe ne ee we Ah teh ed EEE OD SEES a ESO BES a ESE E eee 166 
Teeth on: Starte® pinion: , 2 .406-8408 2a whe ARE Ae he VEE OSS Se REO EATS Rees 9 


PISTONS AND CYLINDERS 


Cylinder bore out-of-round and taper when new ............. 0.00 ccc ee ees .001 
Piston material ©... 26.1.2 eee ee Aluminum Alloy 
Piston clearance in cylinder—Standard ...... 6... ee .0007 to .0013 
Piston clearance in cylinder 421 H.O.........0.00000.02000.00000000 0c ee 003 to .0036 


Piston ring gap 


Compression rings 


RODE: 35 Sach ceeiee 3%, ke ee ee ee er en rh Bee ees .016-.026 
LOWE? 24 Fs Shek eee Fathi hs Bah Oe ee Ra ot ee es BE .013-.025 
Oil "Ring Segments: 3 bbe sk Sho ave} Seine ee Gie Petco Geneos wa eed Hane ss .015-.055 


Piston ring to groove clearance 


Compression rings 


Up pet <2. o0 2 eral Gi dae ae fare deae Meee tee tee hee eeedes .0015 to .0030 
TOWER Ye eda ieee ee iets eet a woe ped ate ee oe Ec ees .0015 to .0035 
Oil Ring ASsemDp ly: wits de Oe nowee et top h eoeyan Sere ad Joie) they .0005 to .0055 


PISTON PINS 


Fit in piston .............. SNA oe Dah OI aie yak oe a et enh Ape Se ek .0003 to .0005 loose with 

piston and pin at 70°F. 
BO Oe so dekh ahd ek eng a ds eh eae ates .0008 to .0016 press 
Diameter (selective) .......... Sih edt seat dh aps erence Se inh BRD kn 48 oe A guab ie ah ees 9800 to .9804 
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TIMING CHAIN 


Camshaft sprocket material .......00000 0.000. Cyanide hardened cast 
iron (cylinder iron) 


Crankshaft sprocket material ...........0000.0.000000.000 000000000. Case hardened ste2l— 
SAE 1020 or 1022 


Number: of links: m: chain: ...o.;¢.46 642 5.563566545-4 44 246 8 AEE Ga RE eRe Eee ee ews 60 
VALVES 
Material 
TNtAKE: oo% pkne Sede g ale ak a ON hee eae oats Cs Geen ois G.M. Manganese Molybdenum Steel 
1 So 6 4216 3) sige ah en a a ee eo eran nN G.M. T-XCR Steel 


Head Diameter 


PTE Gy ees hd alge ates ed A Tae se ae Ae Sic A eer ts Beet had rk ae ke BOAT 1.88 

PEASE 20), Sang ese ent enhances id, Sere coreg oh dep aa Braet oes Seat A ek aos ters gees Pie A ee en 1.60 
Stem Diameter 

THtAKG f045 set tide Pie hc uare ae anet ces Be pts SRE Bot Ms Pe ee 3407-.3414” © 

IX AUSb 4.23) ce nae ie een ieee ce eh ile’ Marg RE) Tews ouch aise edi nctes .3402-.3419” 
Seat Angle 

Meee tase a Pate ine 8,052 ok hes bars Gag Sa an Ge oe I A ek ey A ae Bena 30° 

POXNAUSE 0.55 cehgn tists 2G eee ke ORS Eek ERA EAU ORR eee co, BOM 
Hit of Stem in guide (new): nos wiace ee eae Se aS oi ee Oe hag Intake .0021 to .0038 

Exhaust .0026 to .0043 

Valve: Lill eos acces ogden pigna 0 oe tos eee tor Standard Synchro-Mesh—All Series .33 


23 and 25 Series Hydra- Matic and 389E Option .37 
26, 27 and 28 Series Hydra-Matic and Tri-Power Carb. Option .40 
421 HO Engine Option .40 


VALVE LIFTER 


TOTAINICCEE® niet Gee Bh Reve hthae Si ee Ed Gk DN ES EG SAAT ap REE een BOR .8424-.8427 
Clearance 3 DOSS es k4 Adee need See hesak yl eant Oh hl ee eee: .0013 to .0028 
WENnethSOVEPalL gi be ihe 5 BG aoe WR dd Poh GAG aia har a Reena Wa et bth wie ol sas 2.000 
leak-down Tate cscs pn ee vos ech teed heh heals bun dceda 2s 12-60 seconds with 50 lb. load 
Plunger travel (for gauging purposes) ............. 20... 000. 125 (%”) 
26 & 28 HM 421 H.O. Std. 23, 26, 28 23 H.M. 
VALVE SPRINGS 23 & 26 4 bbl. HEAVY SYNCHRO- or 
29 SM & HM DUTY MESH ECONOMY 
HM OPTION 
OUTER All 3—2 bbl. 
Spring Pressure 60 @ 1.52 62 @ 1.52 80 @ 1.53 58 @ 1.53 
and Length 114 @ 1.12 131 @ 1.12 171 @ 1.20 107 @ 1.16 
INNER 
Spring Pressure 26 @ 1.48 32 @ 1.48 26 @ 1.48 


and Length 64 @ 1.08 96 @ 1.08 61 @ 1.11 
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WRENCH TORQUE SPECIFICATIONS 


Note: Torque in lb. ft. unless otherwise shown. 


TORQUE SIZE APPLICATION 
Cylinder Block—Bearing and Caps 
90-110 ™%-13 Bolt—Main Brg. Cap to Block (Exc. Rear Main) 
110-130 % 6-12 Bolt—Rear Main Brg. Cap to Block 
Cylinder Head 
85-100 t,-13 Bolt—Cylinder Head and Battery Ground 
85-100 14-33 Bolt—Cylinder Head 
Clutch Housing and Cover 
10-20 546-18 Bolt—Clutch Housing Bottom Cover 
30-45 7/4 6-20 Bolt—Clutch Fork Bolt to Clutch Housing 
10-20 546-18 Bolt—Clutch Housing Cover Shield to Housing 
Harmonic Balancer 
15-25 5/ 6-24 Bolt—Harmonic Balancer Weight Assy. to Pulley 
130-190 546-18 Bolt—Harmonic Balancer Assembly to Crankshaft 
Flywheel 
85-100 17-20 Bolt—Flywheel Assembly to Crankshaft 
40-55 7A 6-14 Bolt—Flywheel Housing to Cylinder Block 
Connecting Rods—Pistons—Rings 
40-46 34-24 Nut—Connecting Rod and Bushng Assy. Cap to Rod 
Oil Pan 
10-20 546-18 Bolt—Engine Oil Baffle to Bearing Cap 
8-15 546-18 Bolt—Oil Pan to Cylinder Block 
10-20 546-18 Bolt—Oil Pan to Cyl. Blk. (Also Att. Clutch Hsg. Cover) 
18-25 14-20 Screw—Oil Pan Drain (Plug) 
Oil Pump, Pressure Reg. and Oil Screen 
10-20 546-18 Bolt—Engine Oil Pump Cover to Body 
8-18 34-16 Retainer—Oil Pump Pressure Reg. Spring 
20-35 34-16 Bolt—Engine Oil Pump Assembly to Block 
Oil Filter Pad Cover 
20-35 34-16 Bolt—Oil Filter Assy. to Block 
20-35 34-16 Bolt—Oil Filter Pad Cover to Block 
Crankcase Ventilator 
20-35 3-16 Bolt—Crankcase Vent. Outlet Pipe Brkt. to Cyl. Hd. 
25-85 Lb.In. 14-14 Screw—Crankcase Vent. Outlet Pipe Brkt. to Pipe 
25-85 Lb.In. 14-14 Screw—Crankcase Vent. Outlet Air Cleaner to Pipe Clamp 
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Note: Torque in lb. ft. unless otherwise shown. 
TORQUE SIZE APPLICATION 


Timing Chain Cover 


20-35 38-16 Bolt—Timing Chain Cover to Cyl. Block 

* 34-24 Stud—Timing Chain Cover to Block (Block End) 

20-35 3-16 Nut—Timing Chain Cover to Block (Stud) 

10-20 5/ 6-18 Bolt—Timing Chain Cover to Intake Manifold Seal Clamp 


Engine Fan and Pulley 


15-25 5/ 6-24 Bolt—Fan and Pulley to Water Pump Shaft Flange 
Water Pump 

* 5/ 6-24 Stud—Water Pump to Timing Chain Cover (Cover End) 

10-25 546-24 Nut—Water Pump to Timing Chain Cover (Stud) 


Thermostat and Water Outlet Fitting 


20-35 3-16 Bolt—Intake Manifold Water Outlet Fit. to Manifold 


Manifold—iIntake and Exhaust 


* ¥g NPSF Plug—Intake Manifold Heater Hole 
30-45 ¥g-16 Bolt—Intake Manifold Assy. to Cyl. Head 
20-35 ¥g-16 Bolt—Exhaust Manifold to Cyl. Head 


Carburetor and Automatic Choke 


* 5/6718 Stud—Carb. to Manifold (Manifold End) 

10-25 5/6724 Nut—Carb. to Manifold (Stud) 

10-25 5/4,6-18 Bolt—Tube and Plate Assy. to Manifold 

* 14 (Tube) Nut—Carburetor to Manifold to Tube (To Carb.) 


Carburetor Air Cleaner and Silencer 


10-20 Lb. In. 14-20 Stud—Air Cleaner and Silencer to Carb. 
10-20 Lb. In. 14-20 Nut—Air Cleaner and Silencer to Carb. 


Fuel and Vacuum Pump and Pipes 


5-15 Lb. In. No. 10-12 Screw—Fuel Filter to Carb. Pipe Brkt. (To Pipe) 
20-35 3-16 Bolt—Fuel Filter to Carb. Pipe Brkt. (To Cyl. Head) 
* 3 (Tube) Nut—Fuel Filter to Carb. 

15-30 34-16 Bolt—Fuel Pump to Timing Chain Cover 

* 14 NPTF Fitting—Fuel Pump Fuel Hose (Outlet) 


Accelerator Control 


60-120 Lb. In. 1/,-28 Bolt—Accelerator Control Lever Housing Cover to Housing 
60-120 Lb. In. 14-28 Bolt—Accelerator Throttle Cont. Rod Ext. to Carb. 

30-60 Lb. In. 14-28 Nut—Carb. Throttle Rod Adj. Jam 

60-120 Lb. In. 14-20 Screw—Accel. Pedal Mounting Ball Stud Bracket 


NOTE (*) Torque not a requirement, other means of control and/or specifica- 
tions are used, checked for alignment, bottoming, height and/or leaks. 
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Note: Torque in lb. ft. unless otherwise shown. 


TORQUE SIZE APPLICATION 
Engine to Frame Mounting 
25-35 34-24 Bolt—Rear Bearing Retainer Mounting Bracket Clamping 
15-25 3-16 Bolt—Engine Rear Cross Member Frame Insulator 
40-55 1-20 Bolt—Engine Front Insulator Assy. to Support Bracket 
15-25 34-16 Bolt—Engine Rear Mounting Insulator Assy. to Bearing Retainer 
40-55 746-14 Bolt—Engine Front Support Insulator to Engine 
25-35 34-24 Nut—Engine Rear Mount Support Bracket to Cross Member 
25-35 3-24 Bolt—Engine Rear Insulator Assy. to Mounting Bracket 
15-25 32-16 Bolt—Rear Bearing Retainer Mounting Bracket to Bearing Retainer 
25-35 34-24 Nut—Engine Rear Mounting Insulator to Cross Member Bracket 


Clutch Assembly 


20-35 34-16 Bolt—Clutch Cover and Pressure Plate Assy. to Flywheel (SMT) 
Clutch Control 

60-120 Lb. In. 3-24 Nut—Clutch Pedal Rod Trunnion Jam 

20-35 34-16 Bolt—Clutch Control Countershaft Brkt. (To Frame) 

* 34-24 Nut—Clutch Fork Countershaft Rod Adjusting 

60-120 Lb. In. 3-24 Nut—Clutch Fork Countershaft Rod Adj. Nut Jam 

60-120 Lb. In. 34-16 Nut—Clutch Control Silencer Bumper Screw Jam 

30-36 14-20 Bolt—Clutch Fork Ball to Flywheel Housing 

60-120 Lb. In. No. 10-12 Screw—Clutch Pedal Stop to Body Floor 

30-45 7 6-20 Bolt—Clutch Fork Ball to Flywheel Housing 
Camshaft and Drive, Valves and Valve Cover 

25-70 Lb. In. 546-18 Bolt—Valve Push Rod Cover Assy. to Block 

10-25 546-18 Bolt—Camshaft Thrust Plate to Block 

30-45 17-20 Bolt—Camshaft Sprocket to Camshaft 


Valve Rocker Arms and Covers 


45-80 Lb. In. 5/4 6-18 Bolt—Valve Rocker Arm Cover to Head 
15-25 3-24 Nut—Valve Rocker Arm Ball Retainer 


Generator and Voltage Regulator 


15-25 Lb. In. No. 10-32 Fuse, Screw and Clip Assy.—Reg. To Battery 

20-30 546724 Bolt and Nut—Gen. to Support and Brkt. 

60-80 14-20 Nut—Generator Mounting Brkt. to Cyl. Head Bolts 

25-50 Lb. In. No. 12-24 Nut—Generator Terminal 

10-35 Lb. In. 14-20 Bolt—Generator Current and Voltage Reg. to Dash 

15-25 516-18 Bolt—Generator Adj. Strap to Generator 

20-35 34-24 Bolt and Nut—Generator Frt. Support to Gen. Brkt. 

20-35 3-16 Bolt—Gen. Front Support to Cylinder Head 

20-35 3-24 Bolt and Nut—Generator Brace to Gen. Brkt. 

20-35 34-24 Nut—Gen. Mounting Brkt. Brace to Cyl. Head Bolt 
Starting Motor and Control 

20-45 % 6-14 Bolt—Starting Motor to Clutch Housing 

10-15 Lb. In. No. 8-32 Nut—Ignition Switch (Starter Switch) Wire to Solenoid 

60-120 Lb. In. 3-16 Nut—Battery Cable to Junction Block Terminal 


NOTE (*) Torque not a requirement, other means of control and/or specifica- 
tions are used, checked for alignment, bottoming, height and/or leaks. 
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Note: Torque in lb. ft. unless otherwise shown. 


TORQUE SIZE APPLICATION 


Distributor 
15-25 34-16 Screw and L/W Assy.—Dist. Hold-Down Clamp to Cyl. Blk. 


Ignition Switch, Coil Wires and Spark Plugs 


10-20 5/ 6-18 Screw—Spark Plug Wires Brkt.—RH (To Intake Manifolc) 
20-35 34-16 Bolt—Spark Plug Wires Brkt.—LH (To Intake Manifold) 
50-80 Lb. In. No. 14-10 Bolt—Ignition Coil Assy. to Dash 

5-15 Lb. In. 1-32 Ferrule—Ignition and Starter Switch to Instrument Panel 
15-25 14 MM Plug Assembly—Spark 


Transmission Gear Set and Case 


45-60 14-13 Bolt—Transmission Assy. to Clutch Housing 
40-60 6-14 Bolt—Clutch Housing to Block 


Exhaust Pipe 


15-25 3-24 Bolt—Crossover Pipe to RH Manifold 
10-15 5/ 6-24 Nut—Exhaust Pipe to Muffler 
10-15 5/4 6-24 Nut—Exhaust Pipe to Conn. 


SPECIAL TOOLS 


J-5712 F 


J-5790 


j-5821 J-5763 


Fig. 6-79 Special Engine Tools 


J-5709 Valve and Valve Train Holding Stand J-5763 Hydraulic Valve Lifter Storage Box 
J-5712 Cylinder Head Holder and Valve Spring J-5790 Hydraulic Valve Lifter Tester 
Compressor J-5821 Hydraulic Valve Lifter Solvent Tank 


and Tray 
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SPECIAL TOOLS 


saved: OUGRRRR CIES 


J-8928 48927 ).5097 J-5830-1 .003 O.S J-5751 
4-4160-A J-6621 005 OS. 


J-5239-A 


Fig. 6-80 Special Engine Tools 


J-4160-A Hydraulic Valve Lifter Plunger Remover J-5803-1 Valve Guide Reamer .003 oversize 

J-4266 Cylinder Head Lifting Hooks J-6621 Valve Guide Reamer .005 oversize 

J-4383 Clutch Pilot Bearing Remover J-6173 Camshaft Bearing Remover and Replacer 

J-5097 Hydraulic Valve Lifter Plunger Unloading Tool J-8927 Rocker Arm Stud Installer 

J-5239-A Connecting Rod Bolt Guide Set J-8928 Valve Train Gauge 

J-5411 Piston Ring Compressor J-8929 Valve Spring Compressor Set 

J-5736 Clutch Pilot Bearing Installer J-8934 Rocker Arm Stud Remover 

J-5751 Intake and Exhaust Valve Stem Seal Installer J-6901 Piston Pin Remover and Replacer Set 
and Tester J-7135 Piston Ring Remover and Replacer 

J-8101 Valve Guide Cleaner J-7588 Rear Main Bearing Oil Seal Installer 


J-21147 Timing Chain Cover Seal Installer 
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GENERAL DESCRIPTION 


ENGINE COOLING SYSTEM 


The cooling system consists of the radiator core, 
water pump, cooling fan, pellet type thermostat and 
suitable passages for water circulation through the 
engine (Fig. 6A-1). 


OUTLET_HOSE 


Fig. 6A-1 
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RADIATOR 


Four different type radiators are used on all models, 
with the exception of Grand Prix. These are: 

1. Radiator for cars equipped with Hydra-Matic 
transmission. 

2. Radiator equipped with Hydra-Matic heavy 
duty oil cooler for taxi and police cars, and heavy 
duty chassis. 


RADIATOR 
INLET HOSE 


RECIRCULATION 
PASSAGE 


Engine Cooling System 
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IMPELLER 


BEARING AND | 
SHAFT ASSEMBLY 


FAN HUB SEAL ASSEMBLY 


SLINGER 


Fig. 6A-2 Cross Section of Water Pump 


3. Radiator for synchro-mesh transmission. 

4. Radiator for cars equipped with air condi- 
tioning. 

The Grand Prix utilizes three different radiators. 
These are: 

1. Radiator for models equipped with Hydra-Matic 
transmission. 


2. Radiator for models equipped with synchro- 
mesh transmission. 


3. Radiator for models equipped with air condi- 
tioning. 

Hydra-Matic transmission radiators have oil cool- 
ers built into the lower tank with inlet and outlet 
fittings for circulation of transmission fluid. The 
Hydra-Matic transmission radiator equipped with the 
heavy duty oil cooler is for use on police cars, taxi- 
cabs, etc. as optional equipment where extreme cool- 
ing conditions must be met. 

The radiator used with the synchro-mesh trans- 
mission is the conventional type, while cars equipped 
with air conditioning use a radiator which has more 
cooling capacity for the greater cooling demands. 

The radiators are of the down-flow tube and center 
type and are constructed of copper. A drain cock is 
located on the bottom tank of the radiator. 


A pressure-vent type cap is used on the radiator to 
allow a build-up of 15 psi of pressure in the cooling 
system. This pressure raises the boiling point of water 
from 212°F. to approximately 250°F. at sea level. 


CAUTION: As long as there is pressure in the cool- 
ing system, the temperature can be considerably 
higher than the boiling temperature of the solution 
in the radiator without causing the solution to boil. 
Removal of the radiator cap while the engine is 
hot and the pressure is high will cause the solution 
to boil instantaneously and possibly with explo- 
sive force, spewing the solution over the engine, 
fenders, and the person removing the cap. If the 
solution contains inflammable anti-freeze, such as 
alcohol, there is also the possibility of causing a 
serious fire. When removing filler cap, rotate cap 
toward left very slowly; if hissing of vapor is en- 
countered, fighten cap immediately and wait for 
system to cool sufficiently to allow removal of cap. 
After pressure in the system has been relieved, 
furn cap more forcibly to leff and remove. Turn 
cap all the way fo fhe right when installing. It 
should not be necessary to check coolant level 
unless temperature gauge shows over-heating, 
and then not until engine is stopped and allowed 
to cool to normal. 


FAN 


The fan is used to increase the air flow through the 
radiator at low speeds. 


All cars except those equipped with <¢ir condition- 
ing have a fan which has four blades which are un- 
evenly spaced and have curled tips to provide mini- 
mum noise. A seven bladed fan is used on cars with 
air conditioners. 


A fan shroud is used to prevent recirculation of 
air around the fan on air conditioned cars. 


WATER PUMP 


A centrifugal type water pump is used to circulate 
the water through the system. The water pump im- 
peller turns on a steel shaft mounted on a double- 
row, permanently lubricated sealed ball bearing (Fig. 
6A-2). A bellows type seal is seated in the water 
pump body between the bearing and the impeller. 


The seal surface is a phenolic washer which is 
held by the spring loaded bellows against a ma- 
chined surface on the impeller. 


The inlet side of the pump is connected to the 
lower radiator tank by means of a hose. A small recir- 
culation passage connects the water leg of the intake 
manifold to the timing chain cover (which acts as the 
pump body) to provide recirculation of water when 
the thermostat is closed. (See Fig. 6A-1.) 
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THERMOSTAT 


A pellet type thermostat (Fig. 6A-3) is used in the 
water outlet passage in the intake manifold to con- 
trol the flow of coolant, providing fast engine warm 
up and regulating coolant temperatures. A wax pel- 
let, or power element, in the thermostat expands 
when heated and contracts when cooled. The pellet 
is connected through a piston to a valve and when 
the pellet is heated, pressure is exerted against a 
rubber diaphragm which forces the valve to open. 
As the pellet is cooled, the contraction allows a spring 
to close the valve (Fig. 6A-3). Thus, the valve re- 
mains closed while the coolant is cold, preventing 
circulation of coolant through the radiator, but allow- 
ing coolant to circulate throughout the engine to 
warm it quickly and evenly. 


As engine becomes warm, the pellet expands and 
the thermostat valve opens permitting the coolant to 
flow through the radiator where heat is passed 
through the radiator walls. This opening and closing 
of the thermostat valve permits enough coolant to 
enter the radiator to keep the engine within specified 
temperature limits. 


Engine thermostat control temperatures vary as 
coolant anti-freeze mixtures vary; therefore, a 180°F. 
thermostat is installed as standard equipment and is 
used in connection with glycol type anti-freeze; how- 
ever, if alcohol type anti-freeze is used a 160°F. ther- 
mostat must be used. 


The chart in Fig. 6A-4, is a typical engine coolant 
temperature curve for a 180°F. thermostat when the 
engine is operated at a constant speed of 25 mph and 
O°F. air is the ambient temperature. A bench check 
would show that a 180°F. thermostat would start to 
open between 177°F. and 182°F. and, if continued 
to be warmed, it would have a minimum opening of 
380” at 202°F. A used thermostat can be about 7°F. 
above or below this setting (i.e. 170° to 190°F.) with- 
out adverse effect and should not be replaced. 


NOTE: Higher temperature thermostats will not 
provide faster warm up, since their valves remain 
tightly closed until the control temperatures are 
reached, as does a lower temperature thermostat. 
Therefore, rate of warm-up is unaffected. 


COOLING SYSTEM CIRCULATION 


Water circulation is provided by a single impeller, 
specially designed water pump which provides a bal- 
anced flow of water into each bank of the cylinder 
block. 


Water circulation during warm-up (thermostat 
closed) is from the pump to each bank of the cylinder 
block, up into the cylinder heads, into the front of the 


FLANGE PISTON 


FLANGE SEAL VALVE SEAT 


COIL SPRING 


WAX PELLET RUBBER DIAPHRAGM 


Fig. 6A-3 Pellet Type Thermostat 


intake manifold, and back to the inlet of the pump via 
an internal recirculation passage connecting the in- 
take manifold and timing chain cover which acts as 
pump body (Fig. 6A-1). 


Water circulation after normal operating tempera- 
tures are reached (thermostat open) takes two 
courses. Part of the water will always recirculate as 
outlined above. A major portion of the water, how- 
ever, will circulate into the intake manifold as out- 
lined above, but will then pass directly into the radi- 
ator via the outlet passage and hose above the ther- 
mostat and thence back to the pump inlet. 


The water pump and the water transfer holes be- 
tween the block and cylinder heads have been de- 
signed to provide an equitable flow of coolant, and 
provide temperature balance in both banks of the 
engine and within each bank and its cylinder head. 


COOLANT TEMPERATURE VES. TIME IN MINUTES 
REQUIRED TO REACH CONTROL TEMPERATURE 
OF 180°F ENGINE THERMOSTAT WHEN OPERATING 
PONTIAC CAR AT 25MPH. AT O°F AMBIENT AIR 
WITH {3 PS! RADIATOR PRESSURE CAP 


HEAT INDICATOR—GREEN 
LIGHT GOES OUT 113°F-I20°F 
(APPROX. 5.5-6.5 MIN) 
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Fig. 6A-4 Thermostat Heat Chart 
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Fig. 6A-5 Oil Pump and Intake 


ENGINE LUBRICATION SYSTEM 


OIL PUMP 


Oil is circulated under pressure by a spur gear 
type pump. The pump is mounted on the right rear 
bottom of the cylinder block (Fig. 6A-5) and is 
driven by the distributor drive gear. Maximum oil 
pressure is regulated by a spring-loaded, ball type, 
pressure regulator valve. No adjustment of the pres- 
sure regulator valve is provided. 


Oil is taken into the pump through a floating type 
oil intake. By allowing the intake to float, only the 
cleanest oil, which lays near the surface is pumped 
through the engine. All oil entering the floating in- 
take passes through a screen. As a safety precaution 
a large hole is provided in the middle of the screen. 


Fig. 6A-6 Oil Filter 


During normal operation no oil can pass through this 
hole since the grommet around the hole is seated 
against the baffle. If the screen should become 
plugged, however, pump suction will cause the screen 
to move away from the baffle, and oil will flow 
through the large center hole. 


OIL FILTER 


A full flow oil filter is used on the engine (Fig. 
6A-6). The filter is mounted on a machined boss 
on the right rear side of the engine block. 


All oil from the pump passes through the filter 
before going to the engine oil galleries. In the filter 
the oil passes through a filtering element where all 
dirt and foreign particles are removed. 


A by-pass valve is located in the filter base casting 
to insure ample lubrication in case the filter element 
becomes restricted. Thus, if required, oil will flow 
directly from the inlet through the spring loaded 
by-pass valve to the outlet without any possibility of 
washing accumulated dirt off the filter element. 


OIL CIRCULATION 


The positive pressure system delivers oil under 
pressure to the crankshaft, connecting rods, and cam- 
shaft bearings and to the valve train parts. Each 
cylinder wall is lubricated by a metered jet from the 
groove in the opposite connecting rod. Splash from 
the jet and off the crankshaft lubricates piston pins 
and bushings. Timing chain and sprockets receive 
metered jet lubrication as do the fuel pump eccentric 
and rocker arms. A hole in the block from the push 
rod gallery through the distributor boss lubricates the 
distributor shaft and bushings. 


Oil flow through the engine is as follows (Fig. 
6A-7): Oil is first supplied by the purnp and filter 
to two parallel oil galleries drilled in the block on 
each side of the camshaft. Oil travels from rear to 
front in the left gallery and from front to rear in the 
right gallery. The rear crankshaft and camshaft 
bearings receive oil from a hole drilled through the 
passage connecting the filter to the left gallery. All 
other crankshaft bearings receive oil from holes 
drilled to the left hand gallery. The remaining four 
camshaft bearings are supplied by a hole drilled 
vertically from each crankshaft bearing journal to 
camshaft bearing journal. 


Hydraulic valve lifters are fed by holes drilled 
from each lifter boss to the oil galleries (Fig. 6A-7). 
Oil is fed under pressure from a hole in the push rod 
seat of the valve lifter up through the hollow push 
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Fig. 6A-7 Engine Lubrication 


rod to provide pressure lubrication of both ends of 
the push rod. 


Oil is also positively fed to the cylinder heads to 
lubricate all valve train surfaces. An oil gallery in 
the right hand cylinder head is fed intermittently by 
a line leading from the front center camshaft bearing 
journal, while the gallery in the left hand head is fed 
from the rear center camshaft journal. Oil from cyl- 
inder head galleries flows up holes in each rocker 
arm ball stud and out through a 4,” hole drilled 
into the side of the stud to index with the ball. This 
oil lubricates the ball seat and also flows out through 


grooves in the top of the ball to fill the rocker arm 
with oil. Overflow from the rocker arm passes over 
the end onto the valve stem to lubricate the contact 
area between the rocker arm and the end of the valve 


stem. 


Lubrication of the camshaft thrust plate, tim- 
ing chain and sprockets, fuel pump eccentric and 
rocker arm is provided for by a passage in the front 
of the camshaft. A lateral hole in the front bearing 
journal indexes with the camshaft bearing oil supply 


hole in the block once each revolution. An oil jet 
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UEL PUMP’ 
CCENTRIC. 


Fig. 6A-8 Timing Chain, Sprocket, Camshaft 
Thrust Plate, Fuel Pump Eccentric and Rocker 
Arm Lubrication 


then squirts out of the horizontal hole in the end 
of the camshaft toward the front of the engine. Part 
of this oil is projected straight forward, against the 
camshaft thrust plate. Another part of the oil is 
projected downward through the grooves in the block 
and thrust plate to the crankshaft timing chain 
sprocket (Fig. 6A-8). Oil passing down the groove 
also is forced out the hole in the thrust plate. The jet 
of oil from this hole is timed to pass through one of 
the openings in the camshaft sprocket and strike the 
fuel pump eccentric and rocker arm. 


The oil pan has been made as deep as possible to 
provide the maximum depth of oil. This minimizes 
splashing and foaming which would be detrimental 
to the operation of hydraulic lifters. It also insures 
a constant supply of oil during rapid acceleration and 
sharp turns. Additional protection against splashing 
and foaming is provided by the oil pan baffle. The 
baffle extends across the entire sump area of the oil 
pan preventing oil which is thrown off the crankshaft 
from churning that in the sump. 


POSITIVE CRANKCASE VENTILATION 


The engine positive crankcase ventilator is de- 
signed to redirect any crankcase fumes back into the 
intake manifold. This system replaces the conven- 
tional crankcase ventilator outlet and has a check 


valve control (Fig. 6A-9) at the push rod cover. 
The check valve is designed to operate as follows: 


During high manifold vacuum conditions the check 
valve is pulled towards the intake manifold against 
spring pressure. This gives us metered flow through 
the drilled passage in the check valve. Metered flow 
prevents idle interference from excessive air flow to 
the carburetor air/fuel mixture just below the throttle 
body. 

Under driving conditions of average operating 
vacuum, the closing effect of the intake vacuum is 
counteracted by the calibrated spring pressure, there- 
by positioning the valve in an intermediate position 
to allow more air flow consisting of a combination of 
metered orifice flow and “by-pass” flow. This condi- 
tion allows maximum crankcase ventilation. 


When operating the engine under “0”? vacuum or a 
manifold pressure condition such as a backfire, the 
check valve is closed by spring tension to prevent 
fuel vapor from entering the crankcase. The valve is 
also closed under wide open throttle condition but 
since this is for a very short duration of time, no ir- 
regularity will exist. 
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Fig. 6A-9 Crimped Type Valve 


POSITIVE CRANKCASE VENTILATION— 
PERIODIC SERVICE 


Once a year or 12,000 miles the positive crankcase 
ventilation system should be serviced as follows: 


1. Disconnect both ends of the hose and blow it out 
with compressed air. If the hose cannot be freed of 
obstructions, replace with new hose. 


2. Remove crankcase ventilation valve assembly 
from rubber grommet. 


3. The Pontiac engine is equipped with a crimped 
type valve (Fig. 6A-9), no further disassembly is 
possible and a new valve should be installed. 


4. Clean crankcase and intake manifold connectors 
using care not to allow dirt to enter openings. 


5. Remove crankcase oil filler cap. Clean cap in 
solvent, blow dry, and re-oil. 
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Fig. 6A-10 Positive Crankcase Ventilation 
2 Bbl. Installation 


6. Reinstall positive crankcase ventilation system. 


7. Adjust carburetor idle to manufacturer’s specifi- 
cations. 


POSITIVE CRANKCASE VENTILATION 
VALVE CHECK 

The following procedure should be followed for 
determining the condition of positive crankcase ven- 
tilation valves without removing them from the engine. 
The valve should be replaced if pinching off the hose 
from the valve causes an engine idle speed reduction 
of less than 15 rpm. The valve should be replaced 
every 12 months in any event. 


CHECK VALVE 


CHECK VALVE 
CONNECTOR 


PUSH ROD 
COVER 
ASSEMBLY 


Positive Crankcase Ventilation 
4 Bbl. Installation 


Fig. 6A-11 


CHECK 
VALVE 


CHECK VALVE 
CONNECTOR 


PUSH ROD 
COVER 


INTAKE 
MANIFOLD 


SPACERS 


Positive Crankcase Ventilation 
3 x 2 Bbl. Installation 


Fig. 6A-12 


PERIODIC SERVICE 


CHECKING AND FILLING COOLING SYSTEM 


The Pontiac cooling system requires little care ex- 
cept for maintaining an adequate coolant level. If GM 
ethylene glycol type inhibitor engine coolant is used, 
it is not necessary to drain the coolant for summer 
driving because this coolant has been especially formu- 
lated to last 12 months in the engine. After service for 
12 months, drain the system, flush it with water and 
refill with an inhibited year round coolant. If a regular 
glycol type anti-freeze solution is used, the cooling 
system should be drained, flushed and refilled with 
water for the summer months. When water is used, a 
good corrosion inhibitor should be added to the system. 


FLUSHING COOLING SYSTEM 


It is especially important to flush and check the 
cooling system for leaks when ‘year round coolant is 
used, because of the possibility of damage to engine 
parts should it reach the interior of the engine. 


1. Drain radiator and block by opening drain cock 
on radiator lower tank and removing plugs on both 
sides of engine block. 


2. After the system is empty and with drains open, 
run water into radiator. Engine should be running 
and should be occasionally accelerated as this will 
aid in circulating water and dislodging rust and scale. 


CAUTION: Do not introduce cold water into a hot 
engine or block may be cracked. Allow engine to 
cool, then add water with engine running. 
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3. Where there is difficulty in getting water to run 
clear or there is an excessive amount of rust and 
scale, the cooling system should be cleaned with a4 
cleanser supplied for that purpose by a reputable 
source. If force flushing equipment is used, it should 
be used on the RADIATOR ONLY (engine to radi- 
ator inlet and outlet hoses removed) as any reverse 
flushing of the block with the water pump in place 
may cause the water pump seal to leak, if flushing 
pressure is excessive. 


PREPARING COOLING SYSTEM FOR COOLANT 


The cooling system should be properly prepared 
for the addition of coolant each fall. 


To properly prepare cooling system: 
1. Bring engine up to operating temperature. 


2. Flush out cooling system as instructed previ- 
ously. 


3. Tighten all hose connections on radiator, heater 
and defroster. Replace any deteriorated hose. Check 
to see that radiator hold down bolts are tightened 
properly. 


4. Fill system with water and operate engine, check- 
ing for water leaks at radiator core, hose connections, 
water pump seal and gaskets, heater and defroster 
connections, and head to block joint. 


5. Drain sufficient water to allow addition of proper 
quantity of anti-freeze. 


DO NOT OVER FILL. COOLANT SHOULD NOT BE 
OVER 1 INCH ABOVE THE RADIATOR CORE. 


CAUTION: A pressure radiator cap is used to provide 
the best cooling. When removing, rotate the cap to 
the left very slowly. If a hissing noise is heard, stop 
and allow pressure to decrease before removing cap 
completely. 


To assure most effective heater performance, the 
Pontiac has been equipped with a 180°F. thermostat. 
Therefore, the use of ethylene glycol type engine cool- 
ant gives the best heater performance. 


Alcohol base coolant is not recommended for use in 
Pontiac automobiles. If for some reason alcohol type 
anti-freeze must be used, a 160°F. thermostat should 
be installed. This type anti-freeze should also con- 
tain soluble oil corrosion inhibitor. 


TESTING COOLANT 


In using a hydrometer to determine the freezing 
point of radiator solution, make sure the correct 
hydrometer markings are read. Unless hydrometer 


Fig. 6A-13 


Filter Cartridge Installed 


is provided with means for temperature correction 
test should be made at the temperature at which 
hydrometer is calibrated, for if the solution is warmer 
or colder large errors may result (in some cases as 
much as 30°F.). Most good hydrometers are equipped 
with a thermometer and temperature correction scale 
which allows an accurate test of freezing point over a 
range of temperatures. 


ENGINE OIL 
See GENERAL LUBRICATION SECTION. 


OIL FILTER CARTRIDGE 


Install a new oil filter at the first oil change and at 
each 6,000 miles or six months, whichever occurs first. 


1. Turn hex nut on bottom of filter counterclock- 
wise to unscrew filter from base. 


2. Wipe filter base with clean cloth and make sure 
filter base attaching screws are tight. 


3. Apply light grease or oil on new gasket fur- 
nished in filter package and place gasket firmly in 
groove at open end of filter. 


4. Hand tighten filter on hollow center stud until 
gasket contacts filter base (Fig. 6A-13) then complete 
tightening with additional 24 turn of filter but DO 
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NOT OVER TIGHTEN. Use care when tightening 
to prevent “bunching” of gasket. DO NOT USE 
WRENCH TO TIGHTEN CARTRIDGE. 


5. Add oil to bring to “FULL” mark on dipstick. 
Run engine and check for leaks at filter to base gasket. 


6. Recheck crankcase oil level. If necessary, add 
oil to bring to “FULL” mark on dipstick. 


CRANKCASE VENTILATOR INLETS 


See GENERAL LUBRICATION SECTION. 
THERMOSTAT 


1. Drain radiator, disconnect upper hose and remove 
water outlet assembly from intake manifold. 


2. Remove thermostat. Unless obviously defective, 
test the thermostat as follows, before replacing with 
new one: 


a. Immerse the unit and a thermometer in a con- 
tainer of water over a heater. While heating the 
water do not rest either the thermometer or ther- 
mostat on bottom of container as this will cause 
them to be at higher temperature than the water. 


b. Agitate the water to insure uniform temperature 
of water, thermostat and thermometer. 


A new thermostat (180°) valve should start to open 
(.002”) at a temperature of 177°F. to 182°F., and 
should be fully (.380’) or more at a temperature not 
in excess of 202°F. A used thermostat can be about 
7°F. above or below this setting (170°-190°F.) with- 
out adverse effect and should not be replaced. If 
thermostat does not operate at specified temperatures, 
it should be replaced as it cannot be adjusted. 


3. Install thermostat with pellet or cartridge pro- 
jecting down into water passage in intake manifold. 


4. Using new gasket, install water outlet fitting. 
Torque bolts to 20-35 lb. ft. 


5. Connect upper radiator hose. 


6. Refill radiator to approximately three inches from 
top and check for leaks. 


WATER PUMP 


NOTE: Water pump is serviced only as an as- 
sembly. 


1. Drain radiator. 


2. Loosen generator at adjusting strap and remove 
fan belt from fan pulley. 7 
3. Remove fan and pulley. 


4. Remove water pump retaining nuts and remove 
pump. 


5. Install pump by reversing above steps. When 
pump is installed on engine, drain hole will be at 
bottom. Tighten water pump attaching nuts to 15 lb. 
ft. torque. 


RADIATOR—REMOVE AND REPLACE 
1. Drain water from radiator. 


2. Remove attaching screws which fasten fan shroud 
to radiator support and move fan shroud out of way 
(air conditioning only). 


3. Disconnect upper and lower radiator hose, using 
tool J-8404. 


4. Remove radiator upper hold down screws. 


5. Remove radiator by pulling up and out of radi- 
ator support. 


NOTE: If removing Hydra-Matic transmission 
radiator, disconnect the inlet and outlet oil hose 
and plug openings with tape, plastic, or similar plug. 


6. Install radiator by reversing above steps and, 
after refilling radiator, run engine for a short period 
of time and check for leaks. If Hydra-Matic trans- 
mission radiator, recheck transmission oil level. 


If installing new radiator, transfer fittings from old 
radiator to new radiator. 


TROUBLE DIAGNOSIS 


SYMPTOM 


Cooling system, loses water. 


CAUSE 


1. Make sure owner is not trying to keep radiator 
filled to top, and is not filling while cold. The 
expansion and contraction of water during opera- 
tion will cause level to drop to several inches 
below the top of the filler neck. Once the level 
becomes stabilized it will not change appreciably 
during operation. 


2. Check for leaks from radiator or hose connections, 
including heater. 
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TROUBLE DIAGNOSIS (Continued) 


SYMPTOM 


Cooling System Loses Water (Continued). 


Buzzing noise from radiator cap. 


Overheating (coolant actually boils). 


Over cooling (cold engine operation). 


Green heat indicator light on. 


Red heat indicator light on. 


CAUSE 


. Check for crack in block. Pull engine oil dipstick 


to check for water in crankcase. 


. Remove rocker arm covers and check for cracked 


cylinder head. 


. Remove cylinder heads and check gaskets. While 


heads are off, check for cracks in heads or block. 


This is caused by the relieving of excessive pressure 
when radiator boils. Check causes for overheating. 


1. 


Mr Le, at. a 


Check engine thermostat. An operational check 
can be made by hanging thermostat on a hook in 
a can of water. Do not let the thermostat touch 
the sides or bottom of the can. Suspend a ther- 
mometer in the can and stir water while applying 
heat. The thermostat should start to open at the 
temperature stamped on it, + 10°F and be fully 
open (approximately %4” minimum) at 22°F. 
above the specified temperature. 


Check for punctures in radiator, ruptured or dis- 
connected hoses, loose pressure cap or use of low 
boiling point anti-freeze. These conditions prevent 
cooling system from maintaining proper pressure. 


Check to see that the radiator cap seats in radi- 
ator filler neck and holds pressure. 


Check for driving conditions which may cause 
overheating. Prolonged idling, start and stop driv- 
ing in long lines of traffic on hot days, climbing 
steep grades on hot days, etc. will occasionally 
cause coolant to boil. 


Check engine operation to make sure tune-up is 
not needed. Timing retarded past TDC (top dead 
center) may cause overheating. 


NOTE: Timing must be set with vacuum advance 
line disconnected. 


Check fan belt for excessive looseness. 

Clean debris from radiator. 

Clean cooling system. 

Remove cylinder heads and check water passages 
in heads and block for obstructions. 


Check engine thermostat. 


Engine coolant temperature is below 113-120°F. 
Allow engine to warm up and if light remains on 
check thermostat and/or heat indicator switch. 


Engine coolant temperature is above 246°-250°F. 
Check thermostat and/or heat indicator switch. 
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SPECIFICATIONS 
COOLING SYSTEM Number of Blades—Standard .................... 4 
POG: argh bana de eeeteacass Pressure with Vent nue Blades—w/ Suton 
Operating Pressure ....................... 14-17 psi sa Conditioning ODE TurGY Gaeta odes seis : ms 
Pump Type oo. ccc occ cocecececnccce. Centrifugal Belt Adjustment Fast are Lnreg Seagate Generator Link 
Pump and Fan Drive ...................... V-Belt Cooling System Cap Bcily PRC RBEES ee ceaatahegians 197% 
Pump Bearings............... Sealed Ball Bearings moelant Recommendation: 4s 
Radiator Type .................. Tube and Center Se DES eer irate phe ke Protec’ tenn ®. Ee 
Core Area—Standard ................... 439 sq. in. QUAN AU 2H eee eclaae eae: Protects to —20°F. 
Core Area—w/Air Conditioning .......... 439 sq. in. LUBRICATION SYSTEM 
Core. FICK NESS! x: 22:1 jus ed goosavgay $e nenee ka eee 2 9 ha) oe ae ee ee ee eee eee Pressure 
Core Thickness—w/29 model AC ............. 2.62” Oil Pressure at 2600 rpm................. 30-40 psi 
Dhermostat . cocccutayadaebsdek deuce nmap 180°F Engine Lubricant Capacity When Refilling 
Pan: Disineter: 9:0 hy wasn shaadi sy ween accents cr ee ee 4-qts. (5 qts. if filter element is changed) 
Fan Diameter—w/Air Conditioning ........... 1914,” Oi Pump Ty pes4 oncacieuigs i cay ase Rant Spur Gear 


ENGINE AND ACCESSORY DRIVE COMBINATIONS 


Belt 
Width 


Borroughs 


Belt Name Gauge 


Power Steering Pump Belt 100-105 


¥e" Alternator Drive Belt 70-75 
1545” | Air Conditioning Comp. Drive Belt 100-105 
34" Water Pump, Fan and Idler Pulley Belt— 70-75 


with A/C except Power Steering 


STEP 3: TIGHTEN BELT TO 100-105 LBS. STEP 2: LOOSEN 4 BOLTSS 


USING BORROUGHS GAUGE AND 
1 INCH OPEN END WRENCH 


STEP 4: TIGHTEN THIS BOLT FIRST 


FIG. A 


BELT TENSIONING PROCEDURE—CARS EQUIPPED 
WITH AIR CONDITIONING 

1. Remove carburetor air cleaner. 

2. Loosen four bolts shown in Fig. 6A-14-A. 

3. Loosen four bolts shown in Fig. 6A-14-B. 

4. Position Borroughs Belt Tension Gauge on belt. 

5. Place 1” open end wrench over compressor 
mounting pivot bracket at point behind the alterna- 
tor and adjust to 100-105 Ibs. 


PRY BAR 


LOOSEN TO ADJUST 
ALTERNATOR BELT 


7\n 
LEAVE TIGHT TO ADJUST 
ALTERNATOR BELT 


FIG. C 


Fig. 6A-14. A.C. Compressor Belt Tensioning Procedure 


6A-12 


6. While mounting tension on belt, tighten the bot- 
tom bolt on the compressor front mounting plate to 
20-35 lbs. ft. torque. 


7. Adjust alternator drive belt by loosening bolts 
shown in Fig. 6A-14-C. 


8. Position pry bar as shown in Fig. 6A-14-C and 
adjust belt to 70-75 lbs. 


NOTE: A new belt requires the equivalent of 15 
miles of engine running time with air conditioning 
on full cold for proper seating and the final tension 
should not be adjusted until this is done. 
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THESE JAWS FIT 
«LARGE, SMALL OR 
MEDIUM SIZE CLAMPS 


THESE JAWS 
SWIVEL 


Fig. 6A-15 


J-8404 Universal Hose Clamp Pliers 


TORQUE SPECIFICATIONS 


(Torque in Ib. ft. unless otherwise specified.) 


TORQUE SIZE APPLICATION TORQUE SIZE APPLICATION 
Oil Pan Timing Chain Cover 
10-20 %6-18 Bolt—Oil Baffle to Bearing Cap 10-20 546-18 Bolt—Int. Man. Seal Clamp 
8-15 546-18 Bolt—Pan to Cylinder Block 20-35 34-16 Bolt—Cylinder Block 
10-20 5/4 6-18 Bolt—Pan to Cyl. Blk. & Clutch % 344-24 Stud—Block (Block End) 
uae 20-35 34-16 Nut—Block (Stud) 
- - —Bloc u 
18-25 14-20 Screw—Pan Drain Ys ‘a y 
Oil Pump, Pressure Reg. and Engine Fan and Pulley 
Oil Screen 15-25 544-24 Bolt—Water Pump Shaft Flange 
10-20 544-18 Bolt—Oil Pump Cover 
; ' . Water Pump 
8-18 34-16 Retainer—Oil Pump Reg. Spring ; : Bee tee 
20-35 36-16 Bolt—Oil Pump Assy. to Block | G7 a9: OE DANS ‘ = ps 
- 54-24 Nut—Timing Chai T 
Oil Filter Pad Cover ee Gea Ne eee hae 
20-35 34-16 Bolt—Oil Filter Assy. to Block Thermostat and Water Outlet Fitting 
20-35 34-16 Bolt—Oil Filter Pad Cover 20-35 34-16 Bolt—Intake Man. Water Outlet Fit. 
(*) Checked for alignment, bottoming, height and/or leaks. 
RADIATOR USAGE 
Model Codet Core Thickness 
23-28 S.M. Exc., 2840, 2850, 2890... 0. ehh be whe Settee ee eee 51 2.0” 
(Police, Taxi, H.D. Radiator or A/C) 
29 S.M. Exc. A/C or Trailer Provision ............... 0... c cece eee neces 54 2.0” 
” 
DOOR Cae ceria lyk sane en bintece ee be Men oo Ee 50 2.0 
29 BG ve cre clavate Ghee ened Moly Oa Rae Baer eee Sik hen tesae Gore Ee dae see Bee 250 2.62” 
23-28 H.M. Exc. A/C, H.D. Radiator, Trailer Provision, 
2840;9850 aad 2800 23 ho ano ett awtue Sate ope ehoeeeey ates 53 2.0” 
29 H.M. Exc. A/C, H.D. Radiator or Trailer Provision .................... 52 2.0” 
All H.M. with Trailer Provision Exc. A/C ........00...00 0000 c eee eee 56 2.0” 
23-29 S.M. with H.D. Radiator Exc. A/C. ... 0.00.02. 0 eee es 52 2.0” 
23-29 H.M. with H.D. Radiator Exc. A/C. .....0 062. 56 2.0” 
Police, Taxi, 2840, 2850 and 2890 with S.M. (exc. A/C) .................. 52 2.0” 
Police, Taxi, 2840, 2850, 2890 and Trailer Provision with H.M. (exc. A/C) .. 56 2.0” 


+Code number is stamped on inside upper right corner of radiator. 
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HEAT CONTROL 


All models have an automatically operated heat 
control valve mounted in the right bank manifold, 
which utilizes the exhaust gases of the engine to heat 
the incoming fuel air charge during warm-up so as to 
improve vaporization and distribution. The heat con- 
trol valve is regulated by a coiled thermostatic spring 
(Fig. 6B-1). A counterweight is mounted on the 


SUBJECT PAGE 


Rochester 2GC Triple Two Barrel Carburetor. .6B-20 


DESCMIDTION pono ey aes cee tha Gres 6B-20 

Overhaul and Adjustments ................ 6B-20 
Carter AFB Four Barrel Carburetor .......... 6B-27 

Description ............... na wiphan dates ¢ Ades 


Adjustments on Car ...................... 


Overhaul and Adjustment ................. 


_ Trouble Diagnosis and Testing .............. 


DeEScription: <aiga cies subtest ates 
Overhaul and Adjustment ................ 


Trouble Diagnosis and Testing 


other end of the heat control valve shaft and this 
counterweight, in conjunction with the thermostatic 
spring, operates to close and open the heat control 
valve. The assembly is kept from rattling by an anti- 


rattle spring mounted next to the thermostatic spring. 


A detailed description of the operation of the 
heat control valve will be found in the ENGINE 
MECHANICAL Section. 


CARBURETOR AIR CLEANER AND SILENCER 


A combined air cleaner-silencer is used on all 
models. These units filter air entering the carburetor 
to keep abrasive dust from being carried into the 
engine, and reduce air and induction noises. 


Two types of air cleaners are available: standard 
and heavy duty. The heavy duty model is intended 
for territories where the standard air cleaner is 
inadequate. 


The heavy duty air cleaner contains an oil mois- 
tened sponge-like material (polyurethane) which re- 
moves the dust particles as the air passes through (on 
all carburetor combinations except triple two barrel 
installations). Triple two barrel carburetors will use 
an air cleaner made of folded paper. 


The standard air cleaner contains an oil moistened 
wire screen filter element which “catches” dust par- 
ticles as the air passes through. 


Service instructions for both type cleaners are 
covered in the GENERAL LUBRICATION Section. 


Fig. 6B-1 


Heat Control Valve Thermostatic Spring 
and Counterweight 
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THROTTLE RETURN CHECK 


DESCRIPTION 


All Hydra-Matic four barrel and Roto Hydra- 
Matic two barrel, except triple two barrel carburetor 
models, are equipped with a throttle return check 
device which is mounted on the intake manifold (Fig. 
6B-2, 6B-3). The return check is designed to open the 
throttle valve to increase engine speed slightly and 
prevent stalling when engine vacuum drops. It also 
acts to retard throttle closing when the driver suddenly 
takes his foot off the accelerator pedal. 


ADJUSTMENT 


1. Set hot idle speed and mixture adjustment to 
specification. 
Synchro-mesh—480—500 rpm 
Hydra-Matic—480—500 rpm (in Drive) 
Air Conditioning—540—560 rpm 
(H/M—Drive—A/C Off) 
(S/M—Neutral—A/C Off) 


2. Place transmission in Neutral. 


3. With engine running, disconnect vacuum hose 
from throttle return check and plug end of vacuum 
hose. 


4. Adjust the contact screw of the throttle returr 
check to obtain speed of 1050 rpm. 


5. After adjustment, unplug vacuum hose ana 
connect to throttle return check. 


NOTE: It is very important to hold the adjust- 
ment screw plunger to prevent it from turning while 
adjusing the contact screw so as not to damage the 
diaphragm inside the return check. 


Fig. 6B-2 Throttle Return Check Hook-up—Roto 
Hydra-Matic Two Barrel Carburetor 
(Same Hook-up for Four Barrel) 


ADJUST THROTTLE CONTROL LINKAGE 


Linkage operation will not be satisfactory if bind- 
ing or excessive wear exists. See Figs. 6B-4 and 6B-5. 


1. Remove air cleaner. 


2. Loosen both nuts at transmission throttle con- 
trol rod trunnion (Fig. 6B-6). 

3. Adjust engine idle speed to 480-500 rpm in 
drive range (540-560 with air conditioning). 

4. Shut off engine and install linkage adjustment 
pin J-7687 through holes in throttle control lever and 
bracket (Fig. 6B-7). 

NOTE: On carburetors equipped with a throttle 

return check, before installing pin, it will be neces- 

sary to either remove throttle return check or install 
tool J-6342-01 over return check so that it will not 
interfere with linkage adjustment. 


5. With throttle valves fully closed, loosen lock 
nut and adjust length of transmission throttle control 
rod to carburetor (Fig. 6B-7) so that gauge pin is free 
in hole. Leave pin installed and tighten lock nut se- 
curely. Recheck freeness of gauge pin in holes. 

6. Push throttle control rod to transmission (T.V. 
upper rod) downward lightly until the outer throttle 
lever is felt to touch end of travel (Fig. 6B-8). 

CAUTION: Make sure that, when lever is in this 

position, the upper lock nuf is not touching 

trunnion. 


7. While holding throttle control rod to transmis- 
sion in this position, tighten upper and lower trunnion 
lock nuts finger tight. Shorten throttle control rod 
to transmission by backing off lower trunnion nut 
2% turns and tighten upper nut securely. Remove 
gauge pin. 


Fig. 6B-3 Throttle Return Check Hook-up—Super 
Hydra-Matic Four Barrel Carburetor 
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Fig. 6B-4 Throttle Control Linkage—Super 
Hydra-Matic 


8. Loosen lock nut on carburetor throttle rod. 


9. Adjust carburetor throttle rod to obtain 435,” 
clearance from under side of attaching boss on pedal 
to body toe pan as shown in Fig. 6B-5 (approxi- 
mately 334” to carpet). 


10. Tighten lock nut on carburetor throttle rod 
securely. 


11. Install air cleaner. 


12. After throttle linkage adjustment has been 
made, road test car and tailor adjustment as required 
by shortening or lengthening the T.V. upper rod one 
half turn at a time to obtain the best shift feel. 
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Fig. 6B-5 Throttle Control Linkage—Roto 
Hydra-Matic 
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Fig. 6B-6 Location of Throttle Trunnion 


Fig. 6B-7 J-7687 in Position 
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ROCHESTER 2GC CARBURETOR 
(1-11/16” Throttle Bore Diameter) 


Two basic models of 2GC carburetors are used. 
The first model (large) incorporates 1114,” throttle 
bores and has the choke housing located on the throt- 
tle flange. This model is used as standard equipment 
on all Hydra-Matic models except the Bonneville 
Series. 


The second model (small) uses 174,” throttle 
bores and has the choke housing attached to the bowl 


CARBURETOR 


cover. This type is used as standard equipment on 
all synchro-mesh except the Bonneville, in the tri- 
power installation and as the economy option on 
Hydra-Matic models. 


Carburetor model number can be used to identify 
specific 2GC carburetors. The model number is found 
on a tag attached to a bowl cover screw. The chart 
below gives model number and usage information. 


CARBURETOR THROTTLE BORE 
MODEL NO. USAGE DIAMETER 
7023060 Hydra-Matic, except Bonneville 1tl, 6” 
7023061 Hydra-Matic with Circ-L-Aire Conditioning, except Bonneville 1114,” 
7023066 Synchro-mesh, except Bonneville 1746” 
7023063 Hydra-Matic—economy option 1746” 
7023064 Hydra-Matic—economy option, with Circ-L-Aire Conditioning 16” 
7013063 Tri-Power—front carburetor 111446” 
7023078 Tri-Power—front carburetor—421 Engine 11146” 
7013065 Tri-Power—rear carburetor 1117," 
7023079 Tri-Power—rear carburetor—421 Engine 11% 6” 
7023075 Tri-Power—center carburetor—synchro-mesh lhe” 
7023161 Tri-Power—center carburetor—synchro-mesh 421 Engine liA6 
7023077 Tri-Power—center carburetor—Super Hydra-Matic 16 
7023073 Tri-Power—center carburetor—Roto Hydra-Matic l%6- 
7023162 Tri-Power—center carburetor—Roto Hydra-Matic 421 Engine 1% 6” 


The following circuit descriptions and overhaul 
procedures apply specifically to the 7023060 carbu- 
retor and, with the exception of the choke housing 
relocation, apply to all other 2GC carburetors. 


GENERAL DESCRIPTION 


The cluster casting is the heart of the carburetor; 
it embodies the small or secondary venturi, the high 
speed passages, the main well tubes and nozzles, the 
idle tubes, and the calibrated air bleeds for both the 
low and high speed metering system, as well as the 
accelerating pump jets. 


When the cluster is removed, all of these vital 
parts can be readily seen, cleaned and examined 
because the main well tubes and idle tubes are per- 
manently installed in the cluster body by means of 
a precision press fit. 


The cluster fits on a platform provided in the 
body casting of the carburetor so that the main well 
and idle tubes are suspended in the fuel. 


A gasket is used between the cluster casting and 
the body platform. 


This method of design and assembly serves to 
insulate the main well tubes and idle tubes from 
engine heat thus preventing heat expansion and per- 
colation spill-over during hot idle periods of opera- 
tion and during the time the hot engine is not 
operating. 

An external idle vent valve is located on the bowl 
cover which vents any fuel vapors which may form 
in the fuel bowl during periods of “hot” idle to the 
atmosphere. The fuel bowl is also internally vented 
to give a completely balanced carburetor. 


The model 2GC carburetor is of side bowl con- 
struction. It is designed, however, with fuel supply 
jets and passages submerged below the liquid level 
to provide efficient engine operation under all driv- 
ing conditions. 

A carburetor choke housing is located on the throt- 


tle body assembly and is connected to the choke 
valve through an intermediate choke rod. 
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A center stud mounting provides for secure attach- 
ment of the carburetor air cleaner assembly. 

All engines with the Super Hydra-Matic transmis- 
sions have full manifold vacuum spark advance at 
idle. The carburetor for cars equipped with the Roto 
Hydra-Matic transmission will have the vacuum 
advance hooked to the spark port. Synchro-mesh 
carburetors are not drilled for spark port. 


Six “systems” are utilized in the Rochester 2GC 
carburetor. They are: Float System, Idle System, 
Part Throttle System, Power System, Pump System, 
and Choke System. 


These systems are described and illustrated sche- 
matically in the following text. 


FLOAT SYSTEM (Fig. 6B-9) 


The float system controls the level of fuel in the 
carburetor bowl. 


Entering fuel first travels through the inlet strainer 
to remove particles which might block jets or pas- 
sages. Then the fuel passes through the needle and 
seat into the carburetor bowl; flow continues until 
the rising liquid level raises the float to a position 
where the valve is closed. Thus the fuel level can be 
regulated by setting the float to close the valve when 
the proper level is reached. 

A tang located at the rear of the float hanger pre- 
vents the float from traveling too far downward. 

The carburetor is internally vented. The vent trans- 
mits the air pressure from beneath the air cleaner to 
the fuel in the float bowl. The amount of fuel metered 
by the carburetor is dependent upon the pressure in 
the float bowl causing fuel to flow. By locating the 
vents below the air cleaner, or internally, the car- 
buretor automatically compensates for air cleaner 
restriction, since the same pressure causing air to 
flow will also be causing fuel to flow. 

An external idle vent, located in the top of the 
float bowl, vents the bowl to atmosphere during idle 
operation. In this way any fuel vapors which may 
form in the bowl during hot idle or when parked 
will be vented to the outside. The idle vent automat- 
ically closes after the throttle valve has moved from 
the idle position into the part throttle range, return- 
ing the carburetor to internal balance. 


IDLE SYSTEM (Fig. 6B-10) 


The idle sysem consists of the idle tubes, idle pas- 
sages, idle air bleeds, idle mixture adjustment 
needles, idle discharge slot and an idle air adjust- 
ment screw. 

In the curb idle speed position, the throttle valves 
are held open by the speed adjusting screw. 
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Fig. 6B-9 Float System 


In order to obtain sufficient idle air for stable idle 
speed adjustment, a fixed air bleed is necessary; this 
is accomplished by a drilled. hole in each throttle 
valve. The fixed idle air bleeds maintain a constant 
idle air flow for part of the idle air requirements, 
while the idle speed adjustment screw regulates the 
remainder of the idle air. Thus, the engine idle speed 
can be adjusted by the idle speed adjustment screw. 


‘The idle mixture needle hole is in the high vacuum 
area below the throttle valve while the fuel bowl is 
vented to atmospheric pressure. Vacuum can be 
called a lack of pressure, so a high vacuum area can 
be spoken of as an area of low pressure. Thus it can 
be said that there is considerable pressure difference 
between the normal atmospheric pressure on the fuel 
in the bowl and the low pressure (or high vacuum) 
at the idle mixture needle hole. 


The fuel and fuel/air mixture will be forced by 
atmospheric pressure to occupy any low pressure 
area. It will flow from the fuel bowl] to the manifold 
in the following manner: 


The atmospheric pressure acting on the fuel in the 
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Fig. 6B-10 Idle System 
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VALVE RETAINER 


Fig. 6B-11 Idle Compensator (Cars with 
Circ-L-Aire Conditioner) 


bowl forces fuel through the main metering jets into 
the main well. It is metered by the idle fuel metering 
orifice at the lower tip of the idle tube and travels up 
the idle tube. When the fuel reaches the top of the 
idle tube, it mixes with air entering through the pri- 
mary idle air bleed. The mixture moves through the 
horizontal idle passage where more air is added at a 
second idle air bleed and then down through a re- 
striction in the vertical passage which serves to fur- 
ther break up the fuel. More air is picked up at a 
third idle air bleed just below the idle restriction. 


The fuel/air mixture next moves down the vertical 
idle passage to the idle discharge slot located just 
above the throttle valve. Through this slot further 
air is added to the mixture, which then passes through 
the idle mixture needle hole. 


In addition to this mixture of fuel and air, there is 
air entering the carburetor bore through the fixed 
idle air bleeds. For smooth operation, the air from 
the idle needle hole must combine to form the correct 
final mixture for curb idle engine speed. 


The position of the idle adjustment needle governs 
the amount of fuel/air mixture admitted to the car- 
buretor bore. 


Except for this variable at the idle adjustment 
needle, the idle system is specifically calibrated for 
low engine speeds. 


A hot idle compensator is incorporated in all car- 
buretors on cars equipped with factory installed air 
conditioning and all Hydra-Matic equipped tri-power 
engines. The function of the idle compensator is to 
prevent rough idle and stalling during prolonged hot 
idle conditions. It functions as follows (Figs. 6B-11 
and 6B-12): 
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Fig. 6B-12 Idle Compensator (Cars with Hydra-Matic 
and Triple Two Barrel Carburetor—Center Carburetor) 


It consists of a bi-metal strip, a valve and mounting 
bracket. The idle compensator is mounted between 
the venturi on the large bore carburetors and on the 
back of the carburetor on the bowl casting on small 
bore carburetors. Below the compensator is a passage 
leading to manifold vacuum below the throttle blades. 


As engine and underhood temperatures rise to a 
predetermined value, the bi-metal strip lifts the valve 
off its seat. This allows fresh air to enter the manifold 
below the throttle valves and off-set rich mixtures 
due to fuel vapors that are causing the rough idle and 
stalling. 


When underhood temperatures return to normal, 
the bi-metal strip will lower and the compensator 
valve will close and normal idle operation will resume. 


NOTE: No adjustments are necessary on the idle 
compensator. The compensator valve must be closed 
while adjusting engine idle. 


PART THROTTLE SYSTEM (Fig. 6B-13) 


As the throttle valve is opened, there is a change 
in pressure differential points. 


Opening of the valve progressively exposes the 
idle discharge slot to manifold vacuum and the air 
stream with the result that they deliver additional 
fuel/air mixture for fast idle engine requirements. 


Further opening of the throttle valve increases the 
speed of the air stream passing through the venturi, 
thus lowering the pressure (or raising the vacuum) 
in the small venturi area of the carburetor bore. At 
the same time, the edge of the throttle valve is 
moved away from the wall of the bore, progressively 
reducing the vacuum and thus the mixture flow at 
the idle discharge slot. 
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Fig. 6B-13 Part Throttle System 


Since the low pressure point is now in the small 
venturi area, fuel and fuel/air mixture will be forced 
from the fuel bowl through the main metering sys- 
tem to the venturi as follows: 


The fuel passes through the main metering jet 
into the main well, where it rises in the main well 
tube. Air entering through the main well air bleeds 
in the cluster is mixed with the fuel through the main 
well tube vents. The mixture continues up the main 
well tube through the nozzle, where more air is added. 
The mixture flows through the high speed passage to 
the small venturi, mixes with additional air and 
moves on to the bore of the carburetor, through the 
intake manifold, and into the cylinder as a final mix- 
ture for part throttle operation. 


A second high speed bleed is incorporated in the 
cluster of large bore 2GC carburetors only. This bleed 
is drilled from the main well to the high speed pas- 
sage and serves two purposes. It transmits low pres- 
sure from the secondary venturi and high speed 
passage to the main well, thereby, helping to raise 
fuel level. This raising of the level assists the initial 
feeding of fuel at low speed and also helps control 
the mixture during high speed operation. 


As the throttle opening is increased and more fuel 
is drawn through the main well tubes the fuel level 
in the main well drops. More holes in the main well 
tubes are then exposed to the air in the upper well 
area and become air bleeds. This maintains the 
proper fuel/air mixture to the engine throughout the 
part throttle range. 


Permanent jets and air bleeds calibrate the main 
metering system for efficient part throttle operation. 
POWER SYSTEM (Fig. 6B-14) 


As was pointed out under part throttle operation, 
the fuel level in the main well area drops as the 
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Fig. 6B-14 Power System 


throttle valves are opened. This is due to the fact 
that more fuel is drawn through the main well tubes, 
but the supply to the main well is held constant by 
the opening in the main metering jet. For high speed 
and/or heavy load conditions an additional source 
of fuel for the main well area is required. The power 
system accomplishes this purpose. 


A spring loaded power piston, controlled by 
vacuum, regulates the power valve to supply the 
additional fuel. 


The power piston vacuum channel is open to 
manifold vacuum jn the carburetor bore beneath the 
throttle valves; thus the vacuum in the channel rises 
and falls with manifold vacuum. 


During idle and part throttle operation, manifold 
vacuum in the channel is high. Therefore, air pres- 
sure in the passage beneath the power piston holds 
the piston in the fully raised position against the ten- 
sion of the spring. As the load or speed is increased 
the throttle valves open wider and manifold vacuum 
drops. The calibrated spring forces the power piston 
down against the power valve to open it and allow 
fuel to flow through the power restrictions into the 
main wells. The amount of fuel is controlled by the 
main metering jet and the power restriction. 


A two-step valve allows a gradual increase in fuel 
flow as the power valve is opened; at full throttle 
position, the power valve is fully opened to permit 
maximum calibrated fuel flow from the power sys- 
tem. 


When the load is decreased the throttle valves 
close and manifold vacuum is increased. Therefore, 
air pressure below the power piston gradually over- 
comes the piston spring tension and forces the piston 
upward to its original position with the power valve 
fully closed. 
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Fig. 6B-15 Pump System 


PUMP SYSTEM (Fig. 6B-15) 


Extra fuel for smooth, quick acceleration is sup- 
plied by a double spring pump plunger. A rapid 
opening of the throttle valves, as is the case when 
accelerating from low speeds, causes an immediate 
increase in air velocity. Since fuel is heavier than air 
it requires a short period of time for it to “catch” up 
with the air flow. To avoid a leanness during this 
momentary lag, the accelerator pump furnishes a 
quantity of liquid fuel sprayed into the air stream to 
mix with incoming air and maintain the proper 
fuel/air mixture. 


The pump is operated by the combined action of 
two springs which are calibrated to move the plunger 
in such a manner that a sustained charge of fuel is 
delivered for smooth acceleration. 


The pump is attached by linkage to the accelerator 
so that when the throttle valves are closed the pump 
plunger moves upward in its cylinder creating a low 
pressure area (partial vacuum) in the cylinder below 
the plunger. Atmospheric pressure acting on the fuel 
in the bowl forces fuel into the cylinder through the 
intake ball check. The discharge ball is seated at this 
time to prevent air being forced into the cylinder. 


When the plunger is moved downward for accel- 
eration, the force of the stroke seats the intake ball 
check to prevent flow to the fuel bowl, and the fuel 
is forced up the pump discharge passage. The pres- 
sure of the fuel lifts the pump outlet ball check 
from its seat and the fuel passes on through the 
pump jets in the cluster, where it is sprayed into the 
venturi and delivered to the engine. 


At higher speeds pump discharge is no longer 
necessary to insure smooth acceleration. When the 
throttle valves are opened a predetermined amount 


the pump plunger bottoms in the cylinder eliminating 
pump discharge. 


An “anti-percolator’” check valve, contained inside 
the plunger, provides relief for any vapors which 
might form during hot idle or when a hot engine is 
not operating. The ball check is designed so that it 
can move up and down in its passage. Throughout 
the above periods it is seated by gravity and vapors 
in the pump well rise and by-pass the ball check 
through small holes in the plunger head. 


The ‘“anti-perc” ball check also acts as an extra 
inlet during the upstroke of the pump plunger, but 
is seated by fuel when the plunger moves downward. 


CHOKE SYSTEM (Fig. 6B-16) 


The purpose of the choke system is to provide a 
rich mixture for cold engine operation. It is neces- 
sary to have an extra rich mixture because fuel vapor 
has a tendency to condense on the cold engine parts; 
thus decreasing the amount of combustible mixture 
available at the combustion chamber. 


The choke system subjects all fuel outlets in the 
bore of the carburetor to manifold vacuum while 
restricting the intake of air. 


The choke system includes a thermostatic coil, 
housing, choke piston, choke valve, and fast idle cam 
and linkage. It is controlled by a combination of 
manifold vacuum, air velocity against the offset choke 
valve, and tension of the thermostatic spring. 


When the engine is cold, tension of the thermo- 
static coil holds the choke valve closed. Starting the 
engine causes air velocity to strike the offset choke 
valve. This tends to open it along with the action of 
intake manifold vacuum on the choke piston. After 
a slight opening of the choke valve, the tension of 
the thermostatic coil spring balances the force of air 
on the valve and the pull of vacuum at the piston. 


As the engine warms up manifold vacuum exists 
in the choke housing. Clean hot air from the choke 
stove is forced into this low pressure area through a 
passage in the side of the choke housing to heat the 
thermostatic coil. 


The clean air is supplied to the choke stove in the 
manifold from the air horn, above the choke valve 
(just below the air cleaner). Here filtered air from 
the air cleaner is picked up and carried to the stove 
by a metal pipe. 


A secondary baffle plate serves to distribute the 
heat from its entering point at the side of the coil 
throughout the choke housing, to prevent a “hot 
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Fig. 6B-16 Choke System 


spot” in the coil center, which would cause a rapid 
opening of the choke valve. The choke baffle is de- 
signed in some models wtih a hole or holes drilled in 
it. These holes are used to further control heat to the 
choke coil and, thereby, finely tailors the choke to the 
particular engine model. The thermostatic coil “re- 
laxes” gradually until the choke is fully open. 


If the engine is accelerated during warm-up, the 
corresponding drop in manifold vacuum on the choke 
piston allows the thermostatic coil to momentarily 
close the choke, providing a richer mixture. 


During warm-up it is necessary to provide a fast 
idle to prevent engine stalling. This is accomplished 
by a fast idle cam connected to the choke shaft. The 
idle speed screw on the throttle lever contacts the fast 
idle cam and prevents the throttle valves from return- 
ing to the idle position until the choke valve is fully 
open. 


If the engine becomes flooded during the starting 
period, the choke valve can be partially opened 
manually to allow increased air flow through the 
carburetor. This is accomplished by depressing the 
accelerator pedal to the floor. The unloader projec- 
tion on the throttle lever contacts the unloader lug on 
the fast idle cam and in turn partially opens the 
choke valve. 


ADJUSTMENTS ON CAR 
ROCHESTER 2GC CARBURETOR 


All Rochester 2GC adjustments can be performed 
on the car. With the exception of the idle speed and 
mixture adjustment and the unloader adjustment, 
all adjustments are included in the OVERHAUL 


AND ADJUSTMENTS procedure. Following are the 
idle speed and mixture adjustments and the un- 
loader adjustment. 


Whenever idle speed screw is turned, the throttle 
should be opened slightly then closed to seat screw 
properly on cam. 


IDLE SPEED AND MIXTURE ADJUSTMENT 


With the engine at operating temperature adjust 
idle speed to the following specifications. 


Synchro-mesh, exc. Air Conditioning. 480-500 rpm 
Hydra-Matic, exc. Air Conditioning.. 480-500 rpm 
(in drive range) 
Air Conditioning. ................... 540-560 rpm 
(H/M drive range, air conditioning off) 

(S/M neutral, air conditioning off) 


The idle mixture should be adjusted to give a 
smooth idle at the specified idle speed. Missing is a 
sign of too lean an idle mixture while “rolling” or 
“loping” indicates too rich a mixture. Turning the idle 
mixture screw in, leans out the mixture; one and one- 
half turns out from the lightly seated position may be 
used as a preliminary setting of the mixture screws. 


NOTE: All two barrel carburetors with Hydra- 
Matic cars equipped with Circ-L-Aire conditioning 
have a hot idle compensator. During idle adjust- 
ment, make sure the hot idle compensator is closed 
by depressing the spring loaded button. 


UNLOADER ADJUSTMENT 


NOTE: Unloader adjustment cannot be made cor- 
rectly unless linkage is properly adjusted. 


1. Remove carburetor air cleaner assembly. 


2. Depress accelerator pedal forcibly to floor. (This 
should be done by person sitting in driver’s seat of 
car to simulate driving conditions.) Check to see that 
accelerator pedal is not hitting “hump” over trans- 
mission. : 


3. With accelerator pedal depressed as in Step 2, 
bend tang on throttle lever to give a clearance of 
.143” to .183” (gauge set J-8556) between the top 
of the choke valve and the inside of the air horn. 


4. Replace air cleaner assembly. 


The above procedure will eliminate variance in 
linkage, floor mat, pedal location, etc., and should 
ensure correct unloader action. 
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PERIODIC SERVICE 
ROCHESTER 2GC CARBURETOR 


There are no periodic services required on the 
Rochester 2GC carburetor; however, choke linkage, 
choke valve and levers and pump linkage should be 
kept free of dirt and gum so that they will operate 
freely. DO NOT OIL LINKAGE. 


OVERHAUL AND ADJUSTMENT 


Flooding, stumble on acceleration and other per- 
formance complaints are, in many instances, caused 
by the presence of dirt, water or other foreign matter 
in the carburetor. To aid in diagnosing the cause of 
the complaint, the carburetor should be carefully 
removed from the engine without draining the fuel 
from the bowl. The contents of the fuel bowl may then 
be examined for contamination as the carburetor is 
disassembled. 


The following is a step-by-step sequence by which 
the Rochester 2GC carburetor may be completely 
disassembled and reassembled. Adjustments may be 
made and various parts of the carburetor may be 
serviced without completely disassemblying the entire 
unit. 


DISASSEMBLY 


DISASSEMBLY OF BOWL COVER 


1. Remove fuel inlet filter retainer nut and gasket 
with 34” wrench and remove the filter. 


2. Disconnect the pump link (Fig. 6B-18) from 
the pump lever by removing spring clip. Remove 
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Fig. 6B-17 Rochester 2GC Carburetor 
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Fig. 6B-18 Rochester 2GC Carburetor 


lower end of pump rod from throttle lever by remov- 
ing clip. 


3. Detach choke intermediate rod (Fig. 6B-17) 
at lower end by removing clip, then detach choke 
intermediate rod from choke shaft by rotating until 
the tang on rod clears the slot in lever. 


4. Remove retaining screw at the end of the choke 
shaft and remove choke trip lever and fast idle link 
and lever (Fig 6B-18). Lever can be removed from 
link by turning until slot in lever will pass over tang 
on link. The link and fast idle cam are retained by a 
Truarc washer. Disassembly of these pieces will des- 
troy the Truarc washer. 


5. Remove eight cover screws (Fig. 6B-19) and lift 
cover from bowl (Fig. 6B-20). 


6. Place upended cover on flat surface. Remove 
float hinge pin and lift float assembly from cover 
(Fig. 6B-20). Float needle may now be removed 
from seat. 


7. Remove float needle seat, screen (Fig. 6B-21) 
and gasket with wide blade screwdriver. 


8. Remove power piston (Fig. 6B-21) by depress- 
ing piston stem and allowing it to snap free or by 
holding stem and tapping lightly on air horn with a 
non-metalic object. Use care not to bend piston stem. 


9. Remove retainer on pump plunger shaft, re- 
move plunger assembly from pump arm (Fig. 6B-21). 
The pump lever and shaft may be removed by loos- 
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Fig. 6B-19 Location of Cover Attaching Screws 


ening set screw on inner arm removing outer lever 
and shaft. 


10. The cover gasket may now be removed. 
11. Remove idle vent valve. 


12. Remove two choke valve attaching screws, then 


remove choke valve. 


13. Remove choke valve shaft from bowl cover. 


DISASSEMBLY OF BOWL 


1. Remove pump inlet filter screen and pump 
plunger return spring, and remove aluminum check 
ball from bottom of pump well (Fig. 6B-22). 


Fig. 6B-20 Removing Bowl Cover Assembly 
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Fig. 6B-21 Bowl Cover Attaching Parts 


2. Remove main metering jets and power valve 
(Fig. 6B-22). e 


3. Remove three screws on top of cluster, after 
which cluster and gasket may be removed (Fig. 
6B-22). 


4. Using a pair of long nose pliers, remove the 
pump discharge spring retainer (Fig. 6B-23). Then 
the spring and check ball may also be removed. 
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Fig. 6B-22 Carburetor Body Assembly Details 


6B-12 


Fig. 6B-23 Removing Pump Discharge Spring Retainer 


5. Invert carburetor and remove three large bowl 
to throttle body attaching screws. Throttle body and 
gasket may now be removed. 


6. Remove fast idle cam and fast idle link as an 
assembly. DO NOT disassemble. 


7. Remove idle compensator bracket and compen- 


sator if present. 


DISASSEMBLY OF THROTTLE BODY 


1. Remove idle adjusting needles and springs. 


2. Remove fast idle screw from throttle lever if 
necessary to replace. 


3. Remove the three choke cover attaching screws 
and retainers, then remove choke cover and coil as- 
sembly from choke housing. 


4. Remove choke cover gasket and baffle plate. 


5. Remove choke piston lever attaching screw (Fig. 
6B-24). 


6. Remove piston link and lever assembly from 
carburetor. 


NOTE: Piston can be removed from link by drop- 

ping out piston pin. 

7. Remove the two choke housing attaching screws 
and detach choke housing from throttle body. 


8. Remove intermediate choke shaft and lever 
from choke housing. 
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CHOKE HOUSING SCREWS 
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Fig. 6B-24 Choke Housing Screws 


CLEANING AND INSPECTION OF PARTS 


Dirt, gum, water or carbon contamination in or on 
the exterior moving parts of a carburetor are often 
responsible for unsatisfactory performance. For this 
reason, efficient carburetion depends upon careful 
cleaning and inspection while servicing. 


1. Thoroughly clean carburetor castings and metal 
parts in clean cleaning solvent. 


CAUTION: Choke cover and coil, idle compensator, 
rubber vent valve, gaskets, and pump plunger 
should not be immersed in solvent. Clean pump 
plunger in clean gasoline only. 


To avoid damage to gasket between choke hous- 
ing and throttle body do not soak the throftle body 
assembly in cleaner or solvent if choke piston 
housing has not been removed. 


2. Blow all passages in castings (Fig. 6B-25 
through 6B-29) dry with compressed air and blow 
off all parts until they are dry. 


CAUTION: Do not pass drills or wires through cali- 
brated jets or passages as they may enlarge 
orifices and seriously affect carburetor calibration. 


3. Check all parts for wear. If wear is noted, defec- 
tive parts must be replaced. Note especially the fol- 
lowing: 


a. Check float needle and seat for wear. If wear 
is noted the assembly must be replaced. 


b. Check float lip for wear and float for dents. 
Check floats for gasoline leaks by shaking. 
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Fig. 6B-25 Passage Identification—Venturi Cluster Fig. 6B-27 Passage Identification—Flange—Bowl— 
Choke Housing 


c. Check throttle and choke shaft bores in 
throttle body and cover castings for wear or out of 
round. 


d. Inspect idle adjusting needle for burrs or 
ridges. Such a condition requires replacement. 


e. Inspect fast idle cam—if wear is noted on 
steps of cam it should be replaced as it may upset 
engine idle speed during the warm-up period. 


f. Inspect pump plunger leather. Replace plunger 
if cup is damaged. 
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Fig. 6B-26 Passage Identification—Body to Bowl Cover Fig. 6B-28 Passage Identification—Throttle Flange 
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g. Inspect power piston and spring for burrs or 
distortion. Replace if necessary. 


4. Check all filter screens for dirt or lint. Clean 
and if they are distorted or plugged, replace with new 
parts. 


5. Inspect cluster casting. If any parts in castings 
are loose or damaged, cluster assembly must be re- 
placed. 


6. Use new gaskets in reassembly. 


ASSEMBLY AND ADJUSTMENT 


ASSEMBLY OF THROTTLE BODY 


1. Install fast idle screw in throttle lever if re- 
moved. 


2. Screw idle mixture and adjusting needles and 
springs into throttle body until finger tight. Back out 
screw 124 turns as preliminary idle adjustment. 


3. Upend bowl, place new throttle body gasket in 
position and attach throttle body. Tighten screws 
evenly and securely. 


NOTE: Choke housing should be reassembled to 
throttle body after installing air horn. 
ASSEMBLY OF BOWL 


1. Install hot idle compensator on bowl section be- 
tween venturi. 


IDLE 
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Fig. 6B-29 Passage Identification—Body to Cluster 


2. Drop steel pump discharge check ball into pump 
discharge hole. Ball is 34,” diameter (do not confuse 
with aluminum intake ball). Install pump discharge 
spring and retainer. 


3. Replace cluster and gasket, tighten screws evenly 
and securely. Make certain center screw is fitted with 
gasket to prevent pump discharge leakage. 


4. Replace main metering jets and power valve. 


5. Drop aluminum pump intake ball check into 
hole in pump well. Install pump return spring, press- 
ing with finger to center it in pump well. 


6. Replace pump inlet strainer, pressing carefully 
into position. 


ASSEMBLY OF BOWL COVER 


1. Install choke shaft in air horn, then install choke 
valve on choke shaft using two attaching screws. 
Letters RP on choke valve should face towards top 
of air horn (Fig. 6B-30). Center choke valve before 
tightening screws, by installing the fast idle lever 
and choke trip lever. Maintain approximately .020” 
clearance between the fast idle lever and air horn 
casting. Then tighten choke valve screws and “stake” 
lightly. Then install choke trip lever and fast idle 
lever. Choke valve should move freely in housing. 


2. Replace pump outer lever and shaft assembly 
and inner lever, tighten retaining screw on inner 
lever (Fig. 6B-31). 


3. Install small fuel screen on needle seat. 


4. Install float needle seat screen and gasket, using 
wide blade screwdriver. 


5. Attach pump plunger shaft with retainer, with 
shaft end pointing inward towards center of air horn 


~ casting. 


6. Install cover gasket. 


7. Insert needle in seat, carefully position float 
and insert hinge pin. 


8. Adjust float. 
(a). Float Level Adjustment 


With air horn inverted and gasket in place and 
needle seated, there should be 54”+14,” clearance 
between the lower edge of float seam (sharp edge) 
at the toe end and air horn gasket (Fig. 6B-32). Use 
gauge set J-8556. To adjust, bend float arm at rear 
of float. Visually check float alignment after adjusting 
float. 


(b) Float Drop Adjustment 
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Fig. 6B-30 Choke Valve and Shaft Installed 


With air horn right side up so that float can hang 
free, the distance from the gasket surface to the 
lowest point of the float should be a maximum of 
134,” and can be measured using the float gauge (Fig. 
6B-33). Maximum drop can be any amount that will 
retain needle for installation. Needle must not wedge 
at maximum drop. To adjust, bend tang at rear of 
float towards needle seat to decrease float drop and 
away from needle seat to increase float drop. 


9. Install power piston in vacuum cavity; piston 
should travel freely in cavity. Stake vacuum piston 
retainer washer. 


10. Place cover on bowl, making certain that ac- 
celerator pump plunger is correctly positioned and 
will move freely. 


11. Install and tighten eight cover screws evenly 
and securely. 


CHOKE STOVE FRESH AIR SUPPLY 
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Fig. 6B-31 Pump Plunger Installed on Bowl Cover 


Fig. 6B-32 Checking Float Level 


12. Install retainer nut and gasket assembly in 
cover. | 


13. Install pump link and retainer. 
14. Install idle vent valve. 


15. To adjust pump link, place tool on top of 
cleaner mounting ring as shown in Fig. 6B-34. Then 
with throttle valves fully closed the top surface of 
the pump rod should just touch the end of the gauge. 
Measurement should be 121444,”+14.”. Bend pump 
link to adjust. 


16. Install fast idle link and fast idle cam as an 


Fig. 6B-33 Checking Float Drop 
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Fig. 6B-34 Pump Link Adjustment 


assembly and install fast idle lever on other end of 
fast idle link. Place fast idle lever on choke shaft with 
the tang facing outward and toward the pump lever. 
Install trip lever so that tang of trip lever is under 
tang of choke lever, and install retaining screw (Fig. 
6B-35 and 6B-36). 


17. Assemble intermediate choke shaft and lever 
and new gasket to choke housing. Attach to throttle 
body with two attaching screws. 


18. Assemble choke piston and linkage to choke 
housing and attach to intermediate choke shaft. 
Insert intermediate choke rod into lever on air horn 
and attach to intermediate choke lever with horse- 
shoe clip. 


19. Hold choke valve completely closed and ad- 
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Fig. 6B-35 Fast Idle Cam Installed 
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Fig. 6B-36 Carburetor Linkage Installed 


just intermediate choke rod as necessary so that choke 
piston is flush with end of choke housing bore. 


20. Install choke baffle plate. 


21. Install choke coil and cover and rotate cover 
counterclockwise until the index marks on cover and 
housing are aligned. Attach the three retainers and 
screws to choke housing, tighten securely. 


NOTE: Choke valve should be lightly closed at 
room temperature (75°F.) when index marks on 
cover and housing are aligned. 


FINAL ADJUSTMENTS 
CHOKE ROD ADJUSTMENT 


1. With the thermostat cover set at index and the 


ce: 


Fig. 6B-37 Choke Rod Adjustment 
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Fig. 6B-38 Idle Vent Valve Adjustment 


choke trip lever in contact with the fast idle lever, 
locate the fast idle screw on the second step of the 
fast idle cam, next to the shoulder of the high step. 


2. Bend the tang on the fast idle lever so that the 
small end of .080” wire gauge or drill just fits be- 
tween the inner side of the air horn and the upper 
edge of the choke valve (Fig. 6B-37). 


IDLE VENT ADJUSTMENT 


NOTE: Pump rod setting must always be made 
before making the idle vent adjustment. 


With the idle vent valve just closed, bend the tang 
on the pump lever as necessary to obtain a dimen- 


Fig. 6B-39 Rochester 2CG (1'%" Throttle Bore) 
Special Tools—J-8556-01 


| as Gade & -:\) |. ee ee Pump, Idle Vent 
Float Level and Float Drop 

2. .080” Gauge .......... Choke Rod 

3. .163” Gauge........... Unloader 


sion of 117%,”+14,” between top of pump rod and 
top of air cleaner ring (Fig. 6B-38). Use tool J-8556 
to check. 


ROCHESTER 2GC CARBURETOR (1-7/16”" Throttle Bore Diameter) 
(MODELS 7023063, 7023064, 7023066, 7023073, 7023075, 7023077, 7023161, 7023162) 


DESCRIPTION 


The 7020060 carburetor is standard equipment on 
synchro-mesh models except the Bonneville and the 
7020074 and 77 are the economy option carburetors 
on Hydra-Matic models. 


These carburetors are essentially a smaller version 
of the Hydra-Matic carburetor previously described. 
The primary differences are in the smaller throttle 
bore, the location of the choke housing on the bowl 
cover instead of on the throttle body, and location 
of fuel inlet. The overhaul procedures remain basic- 
ally the same except for those areas connected directly 
with choke housing location. Each carburetor is cali- 
brated for its specific application. 


Following are adjustment procedures and specifica- 
tions for the 7020074 - 77 carburetors: 


ADJUSTMENTS 
FLOAT LEVEL ADJUSTMENT 


With air horn inverted, gasket in place and needle 
seated, there should be 1144”+14,4” clearance between 
bottom of float seam at toe end and the air horn 
gasket (Fig. 6B-40). Use gauge set J-8557. To adjust, 
bend float arm. Recheck float alignment after adjust- 
ing float. 


FLOAT DROP 
With air horn right side up and float hanging free 
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Fig. 6B-40 Checking Float Level 


the distance from the gasket surface to the lowest 
point of the float should be a minimum of 134’. Use 
gauge set J-8557 to check (Fig. 6B-41). To adjust, 
bend float tang. Maximum drop can be any amount 
that will retain needle for installation. Needle must 
not wedge. at maximum drop. 


PUMP ADJUSTMENT 


Place end of “T” gauge (J-8557) marked pump, in 
position on top of air cleaner mounting ring as shown 
in Fig. 6B-42. With throttle valves fully closed, ad- 
from air cleaner mounting ring to top of pump rod. 


BEND FLOAT TANG 
TO ADJUST FOR 
PROPER SETTING 


SCRIBED MARK ON 
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PROPER SETTING 
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Fig. 6B-41 Checking Float Drop 
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Fig. 6B-42 Checking Pump Adjustment 


just pump rod to obtain a dimension of 11447+145” 


CHOKE ROD ADJUSTMENT 


With thermostatic cover set at index and choke 
trip lever in contact with fast idle lever, locate the 
fast idle adjusting screw on the second step of the 
fast idle cam and against the shoulder of the high 
step. Bend the tang so that the .056” wire gauge 
(J-8557) just fits between the inner side of the air 
horn and the upper end of the choke valve (Fig. 
6B-43). 
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Fig. 6B-43 Choke Rod Adjustment 
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IDLE VENT VALVE ADJUSTMENT 


NOTE: Pump adjustment must always be made 
before making the idle vent adjustment. 


With the idle vent valve just closed, bend the tang 
on the pump lever as necessary to obtain a dimension 
of 154,” + 1,” between top of pump rod and top of 
air cleaner ring (Fig. 6B-44). Use vent leg of ‘‘T” 
gauge J-8557 to check. 


IDLE SPEED AND MIXTURE ADJUSTMENT 


With the engine at operating temperature, adjust 
idle speed to the following specifications: 


Whenever idle speed screw is turned, the throttle 
should be opened slightly then closed to seat screw 
properly on cam. 


Synchro-Mesh, exc. Air Conditioning . 480-500 rpm 
Hydra-Matic, exc. Air Conditioning... 480-500 rpm 

(in Drive Range) 
Air Conditioning ..................... 540-560 rpm 


(H/M drive range—air conditioning off) 
(S/M neutral—air conditioning off) 


The idle mixture should be adjusted to give a 
smooth idle at the specified idle speed. Missing is a 
sign of too lean an idle mixture while “rolling” or 
“loping” indicates too rich a mixture. Turning the idle 
mixture screw in, leans out the mixture; one and one- 
half turns out from the lightly seated position may be 
used as a preliminary setting of the mixture screws. 


NOTE: All two barrel carburetors with Hydra- 
Matic and cars equipped with Circ-L-Aire Condi- 
tioning have a hot idle compensator. During idle 
adjustment, make sure the hot idle compensator 
is closed by depressing the spring loaded button. 


UNLOADER ADJUSTMENT 


(NOTE: Unloader adjustment cannot be made 
correctly unless linkage is properly adjusted.) 


1. Remove carburetor air cleaner assembly. 


2. Depress acceleratur pedal forcibly to floor. 
(This should be done by person sitting in driver’s 
seat of car to simulate driving conditions.) Check to 
see that accelerator pedal is not hitting “hump” over 
transmission. 


3. With accelerator pedal depressed as in Step 2, 
bend tang on throttle lever to give a clearance of 
.143” to .183” (gauge set J-8557) between the top 
of the choke valve and the inside of the air horn. 


4. Replace air cleaner assembly. 


The above procedure will eliminate variance in 
linkage, floor mat, pedal location, etc., and should 
ensure correct unloader action. 
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Fig. 6B-44 Idle Vent Valve Adjustment 
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Fig. 6B-45 Rochester 2GC ‘‘E’’ Carburetor 
(1-7/16” Throttle Bore) Special Tools—J-8557 
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ROCHESTER 2GC TRIPLE TWO BARREL CARBURETOR 


DESCRIPTION 


In the triple two barrel installation three Rochester 
2 jet carburetors are mounted in tandem. The center 
carburetor of the trio, called the primary carburetor, 
contains all the conventional systems of carburetion. 
These are the float, idle, part throttle, power, pump 
and choke systems. The front and rear carburetors, 
called the secondary carburetors, contain only the 
float, pump and main metering systems. 


The center carburetor also incorporates a hot idle 
air by-pass circuit to avoid over rich idle mixtures on 
hot idle. When under hood temperatures are high, 
the hot idle air valve, mounted vertically on the front 
of the carburetor, opens allowing additional air to 
enter the manifold below the throttle valves. To en- 
sure that only filtered air enters the manifold this 
valve is sealed off by a cover and gasket, and can, 
therefore, only draw air from the air horn area. 


When adjusting idle, it is necessary that the valve 
be in the closed position. To accomplish this, a spring 
loaded plunger is located in the valve cover. Depress- 
ing this plunger holds the valve closed. 


The primary carburetor is the only one used during 
idle, warm-up, and part throttle operation. During 
cold engine operation, the secondary carburetors are 
locked out of operation by shutting off the vacuum 
supply. This is accomplished in the following manner: 


A temperature controlled vacuum valve (Fig. 
6B-46) mounted at the front of the engine manifold 
in the water jacket, is controlled by water tempera- 
ture. The thermo-controlled vacuum valve shuts off 
all vacuum supplied to the vacuum switch on the cen- 
ter carburetor, until the engine is thoroughly warmed 
up. When engine temperature reaches approximately 
155°F. the temperature controlled vacuum valve 
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Fig. 6B-46 Thermostatic Lockout Valve 


opens allowing vacuum to be supplied to the vacuum 
switch. 


When the primary throttle valves are opened ap- 
proximately 70°, a lever on the pump arm actuates 
a vacuum switch which opens a vacuum line to a 
vacuum diaphragm mounted on the front carburetor. 
The vacuum diaphragm is connected mechanically 
by a link to the front carburetor throttle shaft and 
when the diaphragm moves the throttle valves open 
fully. The throttle shaft on the rear carburetor is 
connected mechanically to the shaft on the front car- 
buretor. Therefore movement of the front throttle 
shaft is transmitted directly to the rear carburetor. 


On deceleration the vacuum switch closes shutting 
off all vacuum at the diaphragm. Air is then bled 
from inside the carburetor air horn at the front car- 
buretor, through another line through the vacuum 
switch, allowing the diaphragm to return to its nor- 
mal position under spring tension. This closes the 
throttle valves on the front and rear carburetors. 


OVERHAUL 


The three Rochester carburetors used in this instal- 
lation can be overhauled using essentially the same 
procedure as that followed on a standard Rochester 
2GC carburetor. Operations concerning the choke, 
idle and part throttle systems would, of course, be 
omitted on the front and rear carburetors. When 
replacing jets and other parts use the Master Parts 
Catalog for correct parts information. 


ADJUSTMENTS 


FLOAT LEVEL ADJUSTMENT 
(ALL THREE CARBURETORS—FIG. 6B-47) 


NOTE: All float adjustments should be made 
with bowl cover gasket in place. 


1. Remove air horn with gasket from carburetor 
bowl. 


2. With bowl cover inverted on a flat surface, 
place float level gauge on bowl cover as shown. 


3. With one edge of the float gauge lying flat 
across the air horn gasket, the other edge should just 
touch the “sharp” edge of the float seam. See Fig. 
6B-47, dimension 21.” all carburetors. 


FLOAT DROP ADJUSTMENT 
(ALL THREE CARBURETORS—FIG. 6B-48) 


1. Hold bowl cover in an upright and level posi- 
tion, place float gauge in position as shown in Fig. 
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Fig. 6B-47 Float Level Adjustment 


6B-48. This dimension should be a minimum of 
134”. Bounce float lightly with finger before checking 
measurement to make sure float is settled. 


NOTE: Maximum drop can be any amount that 
will retain needle for installation. Needle must not 
wedge at maximum drop. 


2. If the float drop is incorrect, bend float tang 
toward float needle seat to decrease drop or away 
from seat to increase drop. 


PUMP ROD ADJUSTMENT 
(FIGS. 6B-49 & 6B-50) 


1. On the center carburetor, back off idle speed 
adjustment screw until throttle valves are completely 
closed. 


NOTE: When checking the pump rod adjustment, 
make sure that the throttle valves are completely 
closed. 
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Fig. 6B-48 Float Drop Adjustment 
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Fig. 6B-49 Pump Rod Adjustment—Center Carburetor 


2. Place gauge across top of air horn ring with leg 
marked “pump” next to top of pump rod (See Fig. 
6B-49). 


3. With the throttle valves closed, check the dis- 
tance from top of air horn ring to top of pump rod. 
Leg of gauge marked “pump” should just touch top 
of pump rod. This scale dimension should be 554,” 
on the end carburetors and 114%” on center carburetor. 


4. If adjustment is required, bend lower section of 
pump rod to obtain proper adjustment. 


NOTE: Both “center” and “end” carburetor pump 
rod settings can be made with the combination 
float, pump and vent gauge. Use side of leg marked 
“center” for center pump rod setting and side of 
gauge leg marked “end” for end carburetor pump 
setting. 


IDLE VENT VALVE ADJUSTMENT 
(CENTER CARBURETOR) 


1. To check and adjust the atmospheric idle vent 
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Fig. 6B-50 Pump Rod Adjustment—End Carburetor 
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GAUGE LEG MARKED VENT 
J~<-—- SHOULD JUST TOUCH TOP 


TO ADJUST 


OPEN THROTTLE VALVES 
TO POINT WHERE VENT VALVE 
JUST CLOSES ON ITS SEAT 


Fig. 6B-51 Idle Vent Valve Adjustment 


BEND TANG UP 
OR DOWN TO ADJUST 


MEASURE FROM TOP 
OF SLIDING POST 


TO TOP OF 
SWITCH CASTING 


P) 
THROTTLE VALVES 
FULLY OPEN 


| 


Fig. 6B-52 Vacuum Switch Adjustment 


GAUGE BETWEEN 
UPPER EDGE OF 
CHOKE VALVE AND 
AIR HORN CASTING 


BEND TANG 
TO ADJUST 


IDLE SCREW 
ON SECOND 
STEP OF CAM 
AGAINST HIGH 
STEP 


Fig. 6B-53 Choke Rod Adjustment 


valve, always make the accelerator pump rod adyjust- 
ment first. 


2. Slowly open the throttle valves to the point 
where the idle vent just closes. 


3. With the throttle held in this position, place 
gauge on the top of the air horn ring as shown in 
Fig. 6B-51. The bottom of the gauge leg marked 
“vent”? should just touch the top of the pump rod. 
The scale dimension should be 1145”. 


4. To adjust, bend vent valve actuating tang on 
pump lever up or down to obtain specified dimension. 


VACUUM SWITCH ALIGNMENT AND 
ADJUSTMENT (CENTER CARBURETOR) 


1. Open throttle to the wide open position and 
measure the distance from the top of the post to the 
top of the vacuum switch, Fig. 6B-52. This distance 
should be 1345”. 


2. If adjustment is required, loosen switch attach- 
ing screws and move switch up or down to correct. 


CAUTION: Be careful not to bump or bend lever 
after adjustment has been made. 


3. Open and close throttle to make sure that arm 
on pump lever does not bind the post on the vacuum 
switch. 


ADJUST CHOKE ROD 
(CENTER CARBURETOR ONLY) 


Place the idle screw on the second step of the fast 
idle cam and against the shoulder of the high step as 
shown in Fig. 6B-53. Make sure that choke trip lever 
is in contact with the choke counterweight lever. 
Bend counterweight tang so that wire gauge just fits 
between the upper edge of the choke valve and the 
air horn wall. The adjustment specification is .056”. 


ADJUST UNLOADER 
(CENTER CARBURETOR ONLY) 


With the throttle valves held wide open (prefer- 
ably by person sitting in driver’s seat and depressing 
accelerator pedal) the choke valve should be open 
enough so that gauge will fit freely between wall of 
air horn and choke valve (Fig. 6B-54). Bend the 
unloader tang on the throttle lever to adjust. The 
adjustment specification is .143”-.183”. 


ADJUST THROTTLE ACTUATING ROD 


Disconnect the end of throttle actuating rod which 
connects the throttle levers on the front and rear car- 
buretors. With both throttle valves closed on the front 
and rear carburetors the rod should center in the slot 
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in the throttle lever. Bend the throttle rod to adjust. GAUGE BETWEEN 


Connect throttle rod after adjustment. UPPER EDGE OF 
CHOKE VALVE AND 
ADJUST IDLE SPEED AND AIR MIXTURE AIR HORN CASTING 


With the engine at operating temperature adjust 
the idle speed on the center carburetor only to the 
following specification. 


NOTE: Depress hot idle compensator (spring 
loaded valve) while making idle adjustment on 
H/M equipped cars. 


Synchro-Mesh, exc. Air Conditioning .. 480-500 rpm 


Hydra-Matic, exc. Air Conditioning .. 480-500 rpm 
in drive range 


Air Conditioning .............0008. 540-560 rpm 


(H/M drive range, air conditioning off.) 
(S/M neutral, air conditioning off.) 


BEND TANG 
TO ADJUST 


Adjust mixture on center carburetor to give 
smoothest possible idle at specified idle speed. THROTTLE 


VALVES 
WIDE OPEN 


@ 
PONTIAC 
ROCHESTER TRI-POWER 
J78555 


KENT~MOORE U.S.A. 


Fig. 6B-54 Unloader Adjustment 


Le SOT? Gauge: & cao chet ex's Pump, Idle Vent, Float 
Level and Float Drop 

2. .056” Gauge ......... Choke Rod 

3. .163” Gauge ......... Unloader 

4. 1345” Gauge ........ Vacuum Switch 


Fig. 6B-55 Triple Two Barrel Carburetor 
Special Tools—J-8555 
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COMPARISON OF TWO BARREL CARBURETORS 


NO HOT IDLE COMPENSATOR HOT iDLE COMPENSATOR 


7023060 7023061 


SUPER HYDRA-MATIC, EXCEPT BONNEVILLE HM WITH CIRC-L-AIRE CONDITIONING, EXCEPT BONNEVILLE 
1'%6" THROTTLE BORE DIAMETER 1'Ye” THROTTLE BORE DIAMETER 


Fig. 6B-56 Comparison of 7023060 and 7023061 Carburetors Showing Hot Idle Compensator 
which is Internal. Calibration Specifications Same for Both Carburetors 


PIPE PLUG SPARK PORT 


7023060 7023060 


SUPER HYDRA-MATIC, EXCEPT BONNEVILLE ROTO HYDRA-MATIC, EXCEPT BONNEVILLE 
1'%6” THROTTLE BORE DIAMETER 1'%6” THROTTLE BORE DIAMETER 


Fig. 6B-57 Comparison of 7023060 Carburetors for Super Hydra-Matic and Roto Hydra-Matic 


ROCHESTER 2GC TRIPLE 2 BBL CARBURETOR 6B-25 


SPARK PORT NO SPARK PORT 


PIPE PLUG 


7023063 7023063 —  - 7023066 


SUPER HYDRA-MATIC ECONOMY OPTION ROTO HYDRA-MATIC ECONOMY OPTION SYNCHRO-MESH, EXCEPT BONNEVILLE 
1%6” THROTTLE BORE DIAMETER 1%6” THROTTLE BORE DIAMETER 1%o” THROTTLE BORE DIAMETER 


Fig. 6B-58 Comparison of 7023063 and 7023066 Carburetors Showing Spark Port Drilling. 
7023063 is Equipped with Throttle Return Check 


NO HOT IDLE COMPENSATOR HOT IDLE COMPENSATOR 


7023063 7023064 


HYDRA-MATIC ECONOMY OPTION HM ECONCMY OPTION, WITH CIRC-L-AIRE CONDITIONING 
1%6” THROTTLE BORE DIAMETER 1%6” THROTTLE BORE DIAMETER 


Fig. 6B-59 Comparison of 7023063 and 7023064 Carburetors Showing Hot Idle Compensator. 
Calibration Specifications Same for Both Carburetors 
Carburetor Float Float Choke Stat Pump Idle Throttle Return 
Model Level Drop Rod Unloader Setting Rod Vent Check Setting 


Bie et | we verses [mas Pores [ore [aria 


7023066 7023073 


7023075 7023063 1g." + Ly" .143”-.183” Wyte” | 134K" .090”-.095”* 
7023077 7023064 | 


*With screw on next to high step on cam. 
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HOT IDLE COMPENSATOR NO HOT IDLE COMPENSATOR HOT IDLE COMPENSATOR 


7023073 7023075 7023077 
TRI-POWER CENTER CARBURETOR TRI-POWER CENTER CARBURETOR TRI-POWER CENTER CARBURETOR 
ROTO HYDRA-MATIC SYNCHRO-MESH SUPER HYDRA-MATIC 
1%” THROTTLE BORE DIAMETER 1%6” THROTTLE BORE DIAMETER 1%" THROTTLE BORE DIAMETER 


Fig. 6B-60 Comparison of 7023073, 7023075 and 7023077 Carburetors Showing Hot Idle Compensator. 
None Are Equipped With Throttle Return Check 


Carburetor Float Float Choke Stat Vacuum 
Model Level Drop Rod Unloader Setting Switch 


T i-P id WY 
End Carb. "62" Me 


SPARK PORT DRILLED NO SPARK PORT DRILLING 


7023073 7023075 7023077 
TRI-POWER CENTER CARBURETOR ROTO HM TRI-POWER CENTER CARBURETOR SYNCHRO-MESH TRI-POWER CENTER CARBURETOR SUPER HM 
1%.” THROTTLE BORE DIAMETER 1%6” THROTTLE BORE DIAMETER 1%6” THROTTLE BORE DIAMETER 


Fig. 6B-61 Comparison of 7023073, 7023075 and 7023077 Carburetors Showing Spark Port Drilling. 
None Are Equipped With Throttle Return Check 
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CARTER AFB FOUR BARREL CARBURETOR 


DESCRIPTION 


The Carter AFB (aluminum four barrel) carbure- 
tor is composed of two major assemblies, an air horn 
assembly and a combined throttle body and bowl 
called the body assembly. The air horn and body are 
made of cast aluminum. 


The carburetor is basically two dual carburetors 
in one assembly. The half of the carburetor contain- 
ing the step up rods, pump assembly and idle system 
is called the primary side of the carburetor. The 
other half is called the secondary side. 


The carburetor contains the conventional carbu- 
retor circuits: 


Float Circuits 
Low Speed Circuits 
High Speed Circuits 
Pump Circuit 
Choke Circuit 


FLOAT CIRCUIT (FIG. 6B-62) 


The purpose of the float circuit is to maintain the 
correct fuel level in the carburetor bowl at all times. 
The Carter AFB carburetor has two separate float 
circuits. Each float operates in its own float bowl and 
each bowl supplies fuel to a primary low speed cir- 
cuit and to a primary and secondary high speed 
circuit. The two circuits operate identically. 


When the fuel level in the bowl] drops the float also 
drops allowing the needle to fall away from its seat. 
Fuel at the fuel inlet under fuel pump pressure will 


VENT TO 


FUEL INLET NEEDLE 
PASSAGE SEAT 


Fig. 6B-62 Float Circuit 


then enter through the strainer screen past the needle 
and seat and into the float bowl. As the fuel level 
rises in the bowl the needle valve is seated cutting 
off the flow of fuel. 


The intake needle seats are installed at an angle 
to give positive seating action of the intake needles. 
Intake needles and seats are carefully matched in 
manufacture and tested to ensure against fuel leak- 
age. They should therefore always be used in pairs 
and not intermixed. 


The bowl areas are vented ta the inside of the air 
horn, to atmosphere and to each other to ensure equal 
pressure on the surface of the fuel at all times and to 
allow the escape of fuel vapors. Baffles are used in 
the bowl area to minimize fuel turbulence. 


LOW SPEED CIRCUITS (FIG. 6B-63) 


Fuel for idle and early part throttle operation is 
metered through the low speed circuits on the pri- 
mary side of the carburetor. With the throttle valves 
closed, manifold vacuum exists at the idle needle port 
and idle discharge port. Atmospheric pressure will 
then force fuel through the primary metering jet and 
up through the low speed jet. The fuel picks up air 
at the bypass and is metered and broken up in the 
economizer passage. The fuel mixture then passes 
by another air bleed, down the idle passage and is 
discharged at the idle discharge port and the idle 
needle port. 


The idle ports are slot-shaped. As the throttle 
valves are opened, more of the idle ports are un- 


= ECONOMIZER 


LOW-SPEED 
PASSAGE 


STEP-UP 
ROD 


MAIN 
METERING 
JET 


THROTTLE 
VALVE 


Fig. 6B-63 Low Speed Circuit 
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IDLE AIR BY-PASS 
ADJ. SCREW LOW 


SPEED 
PASSAGE 


PICK-UP 
~— PORT 


DISCHARGE 


RT 
BODY CAVITY eS 


Fig. 6B-64 Idle Air By-Pass Circuit 


covered allowing a greater quantity of fuel mixture 
to enter the carburetor bores. The secondary throttle 
valves remain closed at idle. 


To aid in hot starting, vapor vents are provided 
in the throttle bores. 


During hot idle the throttle valves are completely 
closed with the by-passable type carburetor. Idle 
air is directed around the throttle valves through the 
passage shown in Fig. 6B-64. The amount of air 
going through the passage is controlled by the air 
adjusting screw, thereby also controlling idle speed. 


During long periods of idling with an extremely 
hot engine the fuel in the carburetor bowl becomes 


Fig. 6B-65 Hot Idle Air Valve 


hot enough to form vapors. These vapors enter the 
carburetor bores by way of the inside bowl] vents. 
The vapors mix with the idle air and are drawn into 
the engine causing an excessively rich mixture and 
a loss in rpm or engine stalling. Also, the decrease 
in the density of the air caused by extreme high 
under-hood temperatures reduces the idle speed. 


The hot idle compensator (Fig. 6B-65) is cali- 
brated to open under these temperature conditions, 
permitting additional air to enter the manifold below 
the secondary throttle valves (Fig. 6B-66) and mix 
with the fuel vapors providing a more combustible 
mixture. The engine rpm may still vary slightly, 
however, extreme rough idle operation and engine 
stalling are avoided. 


The device is especially beneficial during traffic 
operation in very hot weather when the car is allowed 
to idle for a long period of time, particularly on air 
conditioned equipped automobiles. One of the other 
more common driving conditions that will bring the 
thermostatic valve into operation is when the car 
has been driven at highway speeds during a very 
hot day and then a line of traffic causes a delay where 
the engine must be run at idle speed, moving the car 
only a few feet at a time. 


The valve is calibrated to open when the air 
temperature in the bore of the carburetor is between 
125 and 135 degrees Fahrenheit with 15” vacuum 


B a P 


a's 
© 2 te 


Fig. 6B-66 Hot Idle Air Valve Air Passage 
(Compensator} 
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applied to the valve seat. The operation of this valve 
cannot be checked accurately in field service, be- 
cause of the difficulty of obtaining and measuring an 
accurate air temperature in the bore of the carbu- 
retor and the specified 15” of vacuum at the seat of 
the valve. In service, if any doubt exists concerning 
the operation of the valve, it should be replaced. 


A small hole through each primary throttle valve 
supplies idle air to supplement the air supplied 
through the by-pass idle air circuit. These supple- 
mentary air supply holes provide better adjustabil- 
ity and increase the idle air volume to provide suffi- 
cient idle speed on new engines. 


HIGH SPEED CIRCUIT—PRIMARY SIDE (FIG. 6B-67) 


Fuel for late part throttle and full throttle opera- 
tion is supplied through the high speed circuit. 


As the throttle valves are opened air flow through 
the carburetor increases to the point that fuel is 
picked up at the discharge nozzles located in the 
main venturi. The pressure differential caused by the 
rapid flow of air through the venturi forces fuel 
through the primary metering jet up through the 
main vent tube After picking up air at the air bleed 
the mixture is forced out through the main discharge 
nozzle. The air bleed in the high speed circuit also 
serves as an anti-percolator passage. 


The amount of fuel delivered through the primary 
high speed circuit is dependent upon air flow or 
throttle valve opening and by the position of the 
step-up rods in the primary main metering jets. The 
step-up rods are controlled entirely by manifold 
vacuum. When manifold vacuum is high the step-up 
rod piston and step-up rod are held downward, re- 
stricting the flow of fuel through the primary main 
metering jet. Under any operating condition that 
reduces manifold vacuum such as acceleration or 
hill-climbing the step-up rod piston spring raises the 
step-up rod positioning the smaller diameter or pow- 
er step in the jet. This allows additional fuel to be 
metered through the jet. The step-up rods are not 
adjustable. 


HIGH SPEED CIRCUIT— 
SECONDARY SIDE (FIG. 6B-68) 


The throttle valves in the secondary side remain 
closed until the primary throttle valves open a pre- 
determined amount (approximately 50° of throttle 
opening). They arrive at the wide open position at 
the same time as the primary throttle valves. 


Mounted above the secondary throttle valves are 
the auxiliary throttle valves. These valves are opened 
by air flow and closed by counterweights. When the 
secondary throttle valves open, only the primary 


VENTS FOR 
ATMOSPHERE TO 
STEP UP PISTON 
AND HIGH SPEED 
ANTI-PERCOLATOR 
TUBE 


HIGH SPEED 
ANTI-PERCOLATOR 


STEP-UP 
PISTON 


PISTON 
SPRING 


STEP-UP 


—T ROD 


MAIN 
METERING 
JET 


Fig. 6B-67 High Speed Circuit—Primary Side 


high speed circuit will function until there is sufficient 
air velocity to open the auxiliary throttle valves. 
When the auxiliary valves open, fuel will be supplied 
through the secondary high speed circuit. 


Fuel for the sceondary side is metered through the 
secondary main metering jets. No step-up rods are 
used. 


To supplement the starting of the secondary high 
speed circuit an initial discharge system is_ used. 
Initial discharge ports are located next to the venturi 
struts. When the auxiliary valves start to open, a 
low pressure area results at these ports and atmos- 
pheric pressure forces fuel into the initial discharge 
passage. Air is picked up at the air bleed and the 


SECONDARY 
] PRIMARY 

IDLE-AIR 

BLEED 


HIGH SPEED 
AIR BLEED 


MAIN AUXILIARY 
METERING DISCHARGE VALVE 
JET PORT 


Fig. 68-68 High Speed Circuvit—Secondary Side 
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PUMP JET 
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PUMP PLUNGER 


PUMP CYLINDER 


INTAKE CHECK 
ASSEMBLY 


Fig. 6B-69 Pump Circuit 

mixture enters the air stream at the initial discharge 
ports. As the auxiliary valves continue to open and 
the secondary nozzles begin to function, pressure 
increases at the discharge ports and their operation 
diminishes. An acceleration tube is used to smooth 
the transition from two to four barrel operation on 
acceleration. 


PUMP CIRCUIT (FIG. 6B-69) 


The accelerator pump circuit located in the pri- 
mary side provides for a measured amount of fuel to 
be discharged into the carburetor throat during accel- 
eration from low car speeds. A rapid opening of the 
throttle valves, as is the case when accelerating from 
low speeds, causes an immediate increase in air 
velocity. Since fuel is heavier than air it requires a 
short period of time for it to “‘catch up” with the air 
flow. To avoid a leanness during this momentary lag, 
the accelerator pump furnishes a quantity of liquid 
fuel, sprayed into the air stream to mix with incom- 
ing air and maintain the proper fuel-air mixture. The 
pump is operated by the combined action of two 
springs which are calibrated to move the plunger in 
such a manner that a sustained charge of fuel is 
delivered for smooth acceleration. 


The pump is attached by linkage to the accelerator 
so that when the throttle valves are closed the pump 


plunger moves upward in its cylinder creating a low 
pressure area (partial vacuum) in the cylinder below 
the plunger. Atmospheric pressure acting on the fuel 
in the bowl forces fuel into this cylinder through the 
intake ball check. The discharge needle is seated at 
this time to prevent air being drawn into the cylinder. 


When the throttle is opened, the friction of the 
plunger in the cylinder and the tension of the lower 
plunger spring resists the downward movement of 
the pump plunger causing the plunger shaft to tele- 
scope. This compresses the upper spring. The upper 
spring then overcomes the resistance and pushes the 
plunger down. However, the speed of the plunger is 
retarded by the lower spring so that a sustained 
charge of fuel is released into the system. The move- 
ment of the plunger exerts a pressure in the cylinder 
which seats the intake ball check preventing fuel 
from being forced back into the bowl. The same 
pressure also forces fuel up the discharge passage, 
unseating the pump discharge needle, and on through 
the pump jets in the cluster where it is sprayed into 
the carburetor throat. 


At higher speeds, pump discharge is no longer 
necessary to insure smooth acceleration. When the 
throttle valves are opened a predetermined amount, 
the pump plunger bottoms in the cylinder eliminating 
pump discharge. 


During high speed operation, a vacuum exists at 
the pump discharge ports. To prevent atmospheric 
pressure from forcing fuel to these ports and into the 
system, the pump jets are vented. This allows air 
instead of fuel to be forced through the pump dis- 
charge ports. 
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Fig. 6B-70 Choke Circuit 
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An “anti-percolator’” check valve, contained inside 
the plunger, provides relief for any vapors which 
might form during hot idle or when a hot engine is 
not operating. The ball check is designed so that it 
can move up and down in its passage. Throughout 
the above periods it is unseated by gravity and 
vapors in the pump well rise and by-pass the ball 
check through small holes in the plunger head. 


The “anti-perc” ball check also acts as an extra 
inlet during the upstroke of the plunger, but is. seated 
by fuel when the plunger moves down. 


CHOKE CIRCUIT (FIG. 6B-70) 


The purpose of the choke system is to provide a 
very rich mixture for cold engine operation. 


The choke system subjects all fuel outlets in the 
bore of the carburetor to manifold vacuum while 
restricting the intake of air, 


The choke system includes a thermostatic coil, 
housing, choke piston, choke valve, a source of fresh 
air supply to the choke stove, and fast idle cam 
and linkage. It is controlled by a combination of in- 
take manifold vacuum, air velocity against the offset 
choke valve, atmospheric temperature and hot air 
from the intake manifold. 


When the engine is cold, tension of the thermo- 
static coil holds the choke valve closed. Starting the 
engine causes air velocity to strike the offset choke 
valve. This tends to open it along with the action of 
intake manifold vacuum on the choke piston. Thus, 
after a slight opening of the choke valve, the tension 
of the thermostatic coil spring balances the force of 
air on the valve and the pull of vacuum at the piston. 


At the cold idle position, slots located in the sides 
of the choke piston cylinder are uncovered, exposing 
them to intake manifold vacuum. Air, heated in a tube 
running through the exhaust cross-over passage in the 
intake manifold, then fills this low pressure area in 
the choke housing. The flow of warm air heats the 
thermostatic coil and causes it to lose its tension until 
full choke valve opening is accomplished. The clean 
air is supplied to the choke in the manifold from the 
air horn, just below the air cleaner, Here, filtered air 
from the air cleaner is picked up and carried to the 
choke by a metal pipe. 


A secondary baffle plate is located in the choke 
housing to distribute the warm air evenly over the 
thermostatic coil thereby insuring gradual relaxation 
of the coil. The baffle revolves with the choke valve 
and prevents the warm air from striking the thermo- 
static coil until the choke valve opens a predeter- 
mined amount. This delays choke opening. 


If the engine is accelerated during the warm-up 
period, the corresponding drop in manifold vacuum 
allows the thermostatic coil to momentarily close the 
choke, providing a richer mixture. 


To combat engine stalling during warm-up on cool, 
humid days, caused by “carburetor icing”, heated air 
from the choke housing is circulated through a pas- 
sage in the base of the carburetor flange. 


During the warm-up period, it is necessary to pro- 
vide a fast idle to prevent engine stalling. This is 
accomplished by a fast idle cam connected to the choke 
shaft. The fast idle adjusting screw on the throttle 
lever contacts the fast idle cam and prevents the 
throttle valves from returning to a normal warm en- 
gine idle position until the choke is open. 


If, during the starting period, the engine becomes 
flooded the choke valve can be partially opened 
manually to allow increased air flow through the car- 
buretor. This is accomplished by depressing the ac- 
celerator pedal forcibly to the floor and engaging the 
starter. The unloader projection on the throttle lever 
contacts the unloader lug on the fast idle cam and in 
turn partially opens the choke valve. 


ADJUSTMENTS ON CAR 


All Carter adjustments can be performed on the 
car. All adjustments are included in the “Overhaul 
and Adjustments” procedure, with the exception of 
the idle speed and mixture adjustments, fast idle ad- 
justment, and the unloader adjustment. Following are 
the idle speed, mixture, and the unloader adjustments. 


IDLE SPEED AND MIXTURE ADJUSTMENT 


1. As a preliminary setting turn air screw out 1% 
turns from lightly seated position and mixture screws 
out 1] turn. 


2. Set hand brake securely, place transmission in 
neutral and connect tachometer to engine. 


3. Start engine and warm up thoroughly. Make sure 
choke is fully open and carburetor is completely off 
fast idle. 


CAUTION: When adjusting idle make sure hot idle 
compensator is held manually closed during ad- 
justmenf#. 


4. Adjust the air screw to obtain correct idle rpm. 
(Use drive range on Hydra-Matic equipped cars.) 


5. Turn mixture screws to best quality (highest 
rpm) idle. 


6. Reset air screw to correct rpm if mixture adjust- 
ment changed setting. 
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Fig. 6B-71 Carter AFB Carburetor 


7. Recheck mixture adjustment to insure smooth- 
est possible idle. 


NOTE: Always recheck idle mixture setting after 
making idle rpm adjustment with air screw. 


IDLE SPECIFICATIONS 
Synchro-Mesh, exc. air conditioning ..480-500 rpm 


Hydra-Matic, exc. air conditioning .. 480-500 rpm 
in drive range 


Air Conditioning .................. 540-560 rpm 
(H/M drive range, air conditioning off.) 
(S/M neutral, air conditioning off.) 


CHOKE STOVE FRESH AIR SUPPLY 


STEP-UP PISTON 
COVER PLATE 


CHOKE CONNECTOR 
ROD 


Fig. 6B-72 Carter AFB Carburetor 


FAST IDLE ADJUSTMENT 


The fast idle setting must be made after the idle 
speed and mixture adjustment has been made. With 
the engine completely warmed up and the fast idle 
screw on highest step of fast idle cam, set fast idle 
screw to give an engine speed of 2200 rpm. 


UNLOADER ADJUSTMENT 


1. Remove carburetor air cleaner assembly. 


2. Depress accelerator pedal forcibly to floor. 
(This should be done by person setting in driver’s 
seat of car to simulate actual driving conditions.) 


3. With accelerator pedal depressed as in step 2, 
bend tang on throttle lever to give a clearance of 
Seo +l,” between the top of the choke valve and 
the inside of the air horn. 


4. Replace air cleaner assembly. 


The above procedure will eliminate variance in 
linkage, floor mat, pedal location, etc. and should 
ensure correct unloader action. 


OVERHAUL AND ADJUSTMENT 
DISASSEMBLY 
DISASSEMBLE AIR HORN 


1. Place carburetor on stand J-5923 or J-8328 and 
remove gasoline inlet strainer nut, gasket and inlet 
screen (Fig. 6B-71). 


2. Remove throttle connector rod and anti-rattle 
spring (Fig. 6B-71). 


3. Remove fast idle connector rod at upper end. 
4. Remove choke connector rod (Fig. 6B-72). 


5. Remove two step-up piston cover plate attach- 
ing screws and cover plates (Fig. 6B-72). 


6. Remove two step-up rods and step-up pistons. If 
desired, step-up rod may be separated from piston by 
unhooking step-up rod retaining spring from end of 
rod (Fig. 6B-73). Remove two step-up rod piston 
springs. 


Fig. 6B-73 Step Up Rod and Piston Assembly 
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7. Remove choke shaft lever retainer screw, choke 
shaft lever and washer from end of choke shaft. 


8. Remove two choke valve attaching screws and 
choke valve. 


9. Remove ten air horn attaching screws and lift 
off air horn assembly. 


10. Slide choke shaft from air horn. 


11. Remove pump arm and link and pump plunger 
assembly. 


12. Remove float hinge pin, float and float needle 
assembly on inlet side of carburetor (Fig. 6B-74). 


13. Remove float needle seat and gasket using 
wide blade screwdriver. 


NOTE: Keep individual float parts grouped so that 
same needle and seat are used together. 


14. Remove remaining float hinge pin, float, float 
needle, float needle seat and gasket. 


15. Remove air horn gasket. 


DISASSEMBLE BODY 


1. Remove three choke coil housing attaching 
screws and choke coil housing and thermostatic coil. 


2. Remove coil housing gasket and baffle plate. 


3. Remove choke lever attaching screw. (Fig. 
6B-75). Remove choke piston, lever and link assem- 
bly by rotating piston from bore. 


4. Remove three choke housing to body attaching 
screws (Fig. 6B-75) and remove choke housing and 
gasket. 


5. Remove lower choke lever and shaft from choke 
housing. 


FLOAT NEEDLE SEAT 


Fig. 6B-74 Air Horn Assembly 


CHOKE HOUSING 
SCREWS 


Fig. 6B-75 Location of Choke Housing Screws 


6. Remove pump jet cluster and gasket. (Fig. 
6B-76). 


7. Remove two screws and primary venturi and 
gasket on pump side (Fig. 6B-76). 


8. Remove two screws and primary venturi and 
gasket on choke side. 


NOTE: The venturi assemblies are not inter- 
changeable. 


9. Remove hot idle air valve and gasket. 


10. Remove secondary venturi on pump and choke 
sides (Fig. 6B). 


SECONDARY 
VENTURI CLUSTERS 


PUMP JET 
CLUSTER 


Fig. 6B-76 Top View of Carburetor Body Assembly 
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SECONDARY 19. Remove throttle lever adjusting screw and 
METERING JETS spring. 


Ze 20. Remove fast idle cam attaching screw, fast 
A VALVE ASSEMBLY g idle cam, trip lever and lockout lever (Fig. 6B-78). 


21. Remove primary to secondary throttle operat- 


ae ing rod (Fig. 6B-79). 
PRIM 
@ METERING JETS = : ° 22. Remove screw, secondary throttle shaft washer 


and secondary throttle operating lever and spring. 


23. Unhook throttle flex spring from primary outer 


throttle shaft arm. 
PUMP 


phen 24. Remove primary throttle shaft lever attaching 


THROTTLE VALVES ILLUSTRATED ARE NOT REPRESENTATIVE screw and washer from primary throttle shaft. 
OF ALL CARTER AFB CARBURETORS 
25. Remove outer throttle shaft arm and throttle 


shaft dog (Fig. 6B-79). 


Tig Ob 77 cbodyaiscemply sath Cluster Removed 26. Remove inner throttle shaft arm and flex spring. 


27. If necessary to remove throttle shafts remove 
throttle valve attaching screws, throttle valves and 
slide shaft from carburetor body. 


11. Lift out auxiliary throttle valve, shaft and 
weight assembly (Fig. 6B-77). 


12 Remove two primary metering jets. 28. Remove fast idle adjusting screw if necessary 


13. Remove two secondary metering jets. to replace. 


14. Remove pump return spring. CLEANING AND INSPECTION 


15. Remove pump intake check. 
Dirt, gum, water or carbon contamination in the 


carburetor or on the exterior moving parts of a car- 
17. Remove air screw. buretor are often responsible for unsatisfactory per- 
formance. For this reason, efficient carburetion de- 
pends upon careful cleaning and inspection while 
servicing. 


16. Remove idle mixture screws. 


18. Carefully invert carburetor body and remove 
pump discharge check needle. 


1. Thoroughly clean carburetor castings and all 
metal parts in clean carburetor cleaning solution. 


CAUTION: Composition and plastic parts such as 
pump plunger and gaskets should not be im- 
mersed in cleaner. 


THROTTLE ) |. FLEX 
OPERATING a SPRING 


ROD OUTER THROTTLE ~ THROTTLE 
SHAFT ARM J SHAFT DOG 


Fig. 6B-78 Location of Fast Idle Cam and Lockout Lever Fig. 6B-79 Primary and Secondary Throttle Linkage 
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2. Blow out all passages (Figs. 6B-80, 81, 82, 83, 


and 85) in casting with compressed air and blow off 


all parts to ensure they are free of cleaner. 


NOTE: Follow instructions furnished with clean- 
ing solution container. 


CAUTION: Do not use drills or wire to clean out 
jets or ports as this may enlarge the opening and 
affect carburetor operation. 


3. Carefully inspect parts for wear and replace 
those which are worn, checking the following specific 
points: 


A. Inspect choke piston and choke piston housing 
for carbon and gum. If necessary to clean choke pis- 
ton housing, remove Welch plug in the bottom of 
housing. Plug can be removed by piercing center with 
a small pointed instrument and prying outward. Care 
should be exercised so that damage will not result to 
the casting when removing this plug. Before install- 
ing new plug, carbon present in piston cylinder slots 
should be removed and the Welch plug seat should 
be carefully cleaned. 


B. Remove carbon from bores of throttle flange. 


C. Inspect float needles, and seats for wear; if 
leaking, both needle and seat must be replaced. 


D. Inspect float pins for excessive wear. 


E. Inspect floats for dents and excessive wear on 
lip. Check for fluid inside floats by shaking. Replace 
float if any of above are present. 


F. Inspect throttle shafts for excessive wear (loose- 
ness or rattle in body flange casting). 


G. Inspect idle mixture adjusting screws for burrs. 
Replace if burred or scored. 


H. Inspect pump plunger assembly. If leather is 
not in good condition, replace plunger. 


I. Inspect gasketed surfaces between body and air 
horn, and between body and flange. Small nicks or 
burrs should be smoothed down to eliminate air or 
fuel leakage. Be especially particular when inspecting 
choke vacuum passage and the top surface of the 
inner wall of the bowl. 


J. Inspect holes in pump rocker arm, fast idle cam 
and throttle shaft lever. If holes are worn excessively 
or out of round to the extent of causing improper 
carburetor operation, the part should be replaced. 


K. If excessive wear is noted on fast idle cam, it 
should be replaced to ensure proper engine operation 
during warm up. 


Fig. 6B-80 Passage Identification—Air Horn 


L. Check all filter screens for lint or dirt. Clean or 
replace as necessary. 


M. Check venturi clusters for loose or damaged 
parts. If damage or looseness exists, replace cluster 
assembly. 


ASSEMBLY AND ADJUSTMENTS 


ASSEMBLE THROTTLE BODY 


1. If throttle shafts were removed during disassem- 
bly insert shafts through body with lever ends on 
pump side of body. 


2. Using new screws install primary and secondary 
throttle valves so that trade mark (c in circle) is 
visible from the bottom of body with throttle valves 
closed. 


3. Install fast idle adjusting screw. 

4. Place carburetor body on stand. 
5. Install pump intake check. 
6. 


Install inner throttle shaft arm and flex spring 
on primary throttle shaft (Fig. 6B-84). 


7. Install throttle shaft dog on primary throttle 
shaft (Fig. 6B-86). 


8. Install outer throttle shaft arm, washer and re- 
taining screw on primary throttle shaft (Fig. 6B-87). 


9. Hook end of flex spring into notch on outer 
throttle shaft arm. 


10. Install secondary throttle operating spring, 
lever, washer and screw (Fig. 6B-87). Wind spring 
two turns tight. 


11. Install throttle operating rod, washer and 
spring clips. 
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<< STEP-UP PISTON HOT 
VACUUM IDLE 


BY-PASS 
AIR INTAKE 


Fig. 6B-81 Passage Identification—Air Horn to Body 
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DISCHARGE 


IDLE 
PASSAGES 


HIGH 
SPEED 
PASSAGE 


SECONDARY 
INITIAL HIGHSPEED 


DISCHARGE ¢ ; PASSAGE 
PASSAGE @ : 


AIR VENT 


INITIAL 
DISCHARGE 
PORT 


Fig. 6B-82 Passage Identification—Clusters to Body 


AIR BLEED 


IDLE BY-PASS 
AIR BLEED 


ANTI-PERCOLATOR 
BLEED 


IDLE TUBE MAIN VENT TUBE ACCELERATION TUBE AIR BLEED 


Fig. 6B-83 Passage Identification—Primary and Fig. 6B-84 Inner Throttle Shaft Arm and Flex 
Secondary Venturi Clusters Spring Installed 
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CHOKE 
VACUUM 


HYDRA-MATIC 
(SPARK PORT PASSAGE PLUGGED TO 
BOTTOM PORTION OF THROTTLE VALVE) 


IDLE DISCHARGE 
PORTS 


BY-PASS AIR 
PASSAGE 


Fig. 6B-85 Passage Identification—Flange Area of Body (Super Hydra-Matic Shown) 
(Difference in Carburetor for Roto Hydra-Matic Shown in Insert) 


12. Install lockout dog, trip lever, fast idle cam 
and screw (Fig. 6B-88). 


13. Install throttle lever screw and spring. 


14. Install idle mixture screws. Turn in finger tight 
and back out one turn for approximate adjustment. 


THROTTLE : & 


v Wad | 


a 


Fig. 6B-86 Throttle Shaft Dog Installed 


15. Install air screw. Turn in finger tight and back 
out 11% turns for approximate adjustment. 


16. Install primary metering jets and secondary 
metering jets in their respective bores. 


’ 17. Set auxiliary throttle valves in place. 

18. Install secondary venturi and gaskets on choke 
and pump sides. 

19. Install hot idle air valve and gasket. 


20. Install primary venturi and gaskets on choke 
and pump side of carburetor (Fig. 6B-89). 


21. Install pump discharge check needle, point 
down and pump jet cluster and gasket with two 
screws. 


22. Install pump plunger return spring in pump 
bore. 


23. Install lower choke shaft and lever in choke 
housing and attach choke housing and gasket to car- 
buretor body with three self-tapping screws. 


24. Install choke piston and link assembly in choke 
housing. 
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25. Attach choke piston linkage to lower choke 
shaft with screw and spacer washer. 


NOTE: Before proceeding with next step perform 
choke piston lever adjustment. 


26. Install choke baffle plate, cover gasket, and 
choke cover and spring assembly. Set choke at one 
notch rich. 


ASSEMBLE AIR HORN 
1. Slide choke shaft into air horn. 
2. Install air horn gasket. 


3. Install float needle seat and gasket, float needle 
and float assembly on pump side of air horn. 


4. Install float needle seat and gasket, float needle, 
and float assembly on choke side of air horn. 


5. Adjust float: 
A. Alignment— 


a. Sight down the side of the float shell to deter- 
mine if the side of the float is parallel to the outer 
edge of the air horn casting. Adjust by bending 
float lever by applying pressure to the end of the 
float shell with the fingers while supporting the 
float lever with the thumb. 


CAUTION: To avoid damaging the float, apply only 
enough pressure to bend float lever. 


b. After aligning float remove as much clearance 
as possible between arms of float lever and lugs on 
air horn by bending the float lever. Arms of float 
lever should be as parallel to the inner surfaces of 
lugs on air horn as possible. Floats must operate 
freely without excess clearance on hinge pin. 


SECONDA 
THROTTLE INNER THROTTL 
VER SHAFT ARM 


THROTTLE 
OPERATING 


ROD = OUTER THROTTLE 
SHAFT ARM 


~ THROTTLE 
SHAFT DOG 


Fig. 6B-87 Primary and Secondary Throttle 
Linkage Installed 


FAST IDLE 
CAM 


~ LOCKOUT 
LEVER 


RETAINING 
SCREW 


Fig. 6B-88 Lockout Lever and Fast Idle Cam 


B. Level (Fig. 6B-90). 


With air horn inverted, gasket in place and needle 
seated, there should be 2144” ‘+ Vo” clearance be- 
tween float at point below first' indentation on side of 
float from toe end and air horn gasket. Fig. 6B-90 
illustrates point where 71;,,” dimension should be 
checked. Bend float arm to adjust. Adjust both floats 
and recheck float alignment. 


C. Drop (Fig. 6B-91) 


With bowl cover held in upright position and meas- 


SECONDARY 
VENTURI CLUSTERS 


————F HOT IDLE dip 
yO Mak vatve Ai 
is i i 

OBIS 

ABIES 


. iy” Ts 


TERS 
fis e oss 


PUMP JET 
CLUSTER 


Fig. 6B-89 Venturi Clusters Installed 
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2V%4"" 


Fig. 6B-90 Float Level Check 


Fig. 6B-91 Checking Float Drop 


Fig. 6B-92 Location of Air Horn Attaching Screws 
L=long, M=medium, S=short 


uring from outer end of each float, the distance be- 
tween top of floats and bowl cover gasket should be a 
minimum of 2345” + 145”. To adjust, bend stop tabs 
on float brackets. 


NOTE: Maximum float drop can be any amount 
which will retain needle for installation. Needle 
must not wedge at maximum drop. 


6. Insert pump plunger shaft through air horn 
and retain with pump link. 


7. Install air horn attaching screws (Fig. 6B-92). 


8. Install two step-up rod piston springs in their 
respective bores. 


9. Install step-up rod and piston on pump side of 
carburetor. 


10. Install step-up rod and piston on choke side of 
carburetor. 


11. Install two step-up piston cover plates and 
SCreWS. 


12. Install pump arm lever to air horn casting and 
connect pump link. Link must be installed as shown 
in Fig. 6B-93. 


13. Insert lower end of pump connector rod in hole 
in throttle lever. Install upper end of rod in center 
hole in pump arm lever. 


14. Install choke valve with circle c trademark 
visible with the choke valve closed. 


15. Install choke connector rod between upper and 
lower choke lever. 


Fig. 6B-93 Pump Link Installed 
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16. Install choke shaft lever, washer, and screw 
on end of choke shaft (Fig. 6B-93). 


17. Install fast idle connector rod between fast idle 
cam and inner choke shaft lever. 


18. Install throttle connector rod and washers. 


19, Install inlet screen plug and gasket. 


ADJUSTMENTS 
ADJUST PUMP 

1. Be sure choke is wide open so fast idle cam does 
not hold throttle valves open. 


2. The distance from the top of the bowl cover to 
bottom of “S” pump link should be %,_” + 4.” 
(Fig. 6B-94). 

NOTE: The Super Hydra-Matie carburetor is 

drilled for distributor vacuum spark advance but 

plugged with a pipe plug. In no case should the 
throttle return check diaphragm be connected to 
this passage. 

3. To adjust, bend throttle connector rod at lower 
angle. 


ADJUST CHOKE PISTON LEVER 


1. Remove three choke coil housing screws and 
choke coil housing and thermostatic coil. 


2. Remove coil housing gasket and baffle plate. 
3. Completely close choke valve. 


4. Choke piston should be flush to 4%,” below outer 
lip of cylinder. 


Fig. 6B-94 Checking Pump Adjustment 


Fig. 6B-95 Checking Choke Shaft Lever 


ADJUST CHOKE SHAFT LEVER 


With choke valve fully closed and choke lever and 
arm in contact, bend choke connector rod to align 
cam index mark on fast idle cam with fast idle screw 
(Fig. 6B-95). 


ADJUST SECONDARY THROTTLE LEVER 


1. Fully open both sets of throttle valves. (In this 
position the stop lugs on primary and secondary 
throttle levers should contact the boss on the flange.) 


2. To adjust, bend secondary throttle operation 
rod at angle. 


NOTE: Primary throttle valves will be a few de- 
grees past vertical and secondary throttle valve 
will be a few degrees from vertical at wide open 
throttle. 


3. Now close primary and secondary throttle valves. 


Fig. 6B-96 Checking Secondary Throttle 
Lever Adjustment 
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4. There should be .020” clearance between posi- 
tive closing shoes on primary and secondary throttle 
levers (Fig. 6B-96) at their closest position. 


5. To adjust, bend shoe on primary lever. 


ADJUST SECONDARY THROTTLE LOCKOUT 


1. Crack throttle valves and manually open and 


close the choke valve. 


2. Tang on secondary throttle lever should freely 


engage in notch of lockout dog. 


3. If necessary to adjust, bend tang on secondary 


throttle lever. 


Primary Cluster 


Choke Piston 


Sec. Metering Jet 


1. 4,” Gauge...... Pump Rod 

2. .125” Gauge ..... Unloader 

3. 2345” Gauge ..... Float Drop 

4. 020” Gauge ..... Secondary Throttle Lever 
5. 214,” Gauge ..... Float Level 


Fig. 6B-97 Carter AFB Special Tools 


DIFFERENCES IN CALIBRATION SPECIFICATIONS 


Primary Throttle Valves 


Length of Idle Port 


(Information Only—no service) 


Carburetor 
Model 


3326SA 
(Red Tag) 


3300SA 
(Yellow Tag) 


34795 
(Black Tag) 


Usage 


Roto 
Hydra-Matic 


Super 
Hydra- Matic 


Synchro-Mesh 


Carburetor Model 
3300SA and 3326SA 34795 


Right 58-6038 Right 58-548S* 
Left 58-604S Left 58-549S* 


160-250 160-2357 
120-194 (.0785”) 120-233 (.081”) 
2-237 (Hole in Valve) 2-195 (No Hole in Valve) 


162” long .235” long 


Features 


Spark port in throttle body plugged to area below throttle valve but 
drilled in area opposite throttle valve as it is seated in bore so that 
when valve is closed, so is hole. External hole at left of idle mixture 
screws tapped for distributor vacuum (blank in 3300S). Throttle 
return check vacuum taken from back of carburetor (Fig. 6B-99). 


Calibration specification same as 3300S. 


Distributor vacuum and throttle return check vacuum taken from 
back of carburetor. 


No tapped hole or spark port at left of idle mixture screws. 


Full vacuum advance and no throttle return check. 
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IDLE DISCHARGE BY-PASS AIR 
PASSAGE 


CHOKE 
VACUUM 


"HOT IDLE 


A'STEP-UP 5 
‘PISTON 
amma, VACUUM 


3-SPEED HYDRA-MATIC 
(SPARK PORT PASSAGE PLUGGED TO 
BOTTOM PORTION OF THROTTLE VALVE) 


Fig. 6B-98 Comparison of Carburetors for Roto and Super Hydra-Matic 


CARBURETOR—GENERAL 


TROUBLE DIAGNOSIS AND TESTING quently save considerable time in locating the cause 


of the difficulty. 
When carburetor troubles are encountered they can 


usually be corrected by making the adjustments out- NOTE: Before any work is performed on the car- 
lined under ADJUSTMENTS ON CAR. The follow- buretor, make sure trouble is not due to poor com- 
ing list of common troubles and their causes will fre- pression, or in the ignition system due to improper 


timing, defective spark plugs, burned ignition 
points etc. Always diagnose performance trouble 
before adjusting or repairing the carburetor. 


When the cause of trouble is not located check for 
trouble in the carburetor system as follows: 


POOR FUEL ECONOMY 


NOTE: Before any attempt is made to improve 
fuel economy the actual gasoline mileage should 
be determined using a tenth of a gallon tester. If 
the mileage obtained during this test compares 
favorably with that found on other normal cars, 
the poor mileage must be attributed to the driv- 
ing conditions or driving habits of the owner. Also 
consider factors such as dragging brakes, soft 
tires, improper tire size, and improper speedom- 
Fig. 6B-99 Throttle Return Check Hook-up for Hydra- Sher Cnven Beat 


Matic Four Barrel Carburetor (Same Hook-up for 1. Check automatic choke to see that it operates 
Two Barrel) properly and that it is correctly indexed. 
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2. Inspect manifold heat valve to see that it oper- 
ates freely and thermostat is installed properly. 


3. Check for leaks in fuel line fittings, at fuel tank, 
or at fuel pump bowl. 


4. Check for dirty or restricted air cleaner. 
5. Test for high fuel pump pressure. 


6. Disassemble carburetor and check for evidence 
of vacuum leaks. 


7. Check float level. 


SURGING CONDITION WITH HOT ENGINE 


1. Lean carburetor adjustment. Check Mixture 
setting. 


2. Check fuel pump pressure and output. 
3. Check needle and seat on leak down tester. 
4. Check float adjustment. 


5. Check for dirty or obstructed jets or fuel pas- 
sages. 


6 Check for loose cluster or jets. 


FLAT SPOT OR POOR ACCELERATION 


1. Check manifold heat control valve thermostat 
for correct operation. 


2. Check accelerator pump output visually to see 
if operating. 


3. Check accelerator pump adjustment. 


4. Check accelerator pump inlet and outlet valves 
for leakage. 


5. Check for seating of accelerator pump plunger 
vent ball. 


6. Check accelerator pump passages for dirt or 
obstructions. 


7. Check float setting. 


ROUGH IDLE 


1. Check speed and mixture adjustment. 


2. Check mixture screws for wear or burrs. 

3. Check for manifold gasket leaks. 

4. Check vacuum and heat connection. 

5. Check operation and setting of choke system. 


6. Check idle passage and throttle bore for carbon 
and dirt. 


7. Check float adjustment. 


8. Check for secondary throttle sticking (four barrel 
and triple two). 


9. Check engine compression. 
10. Check spark plug gaps. 


11. Hot stalling on cars with air conditioning when 
installed in field from field packing package, install 
carburetor having hot idle compensator (two barrel 
only). 


IMPROPER HIGH SPEED PERFORMANCE 
1. Check spark plugs for correct gap and condition. 
. Check distributor points. 


. Check fuel pump output and pressure. 
. Check filter for restriction or plugging. 


nm BW N 


. Check carburetor for evidence of internal vacuum 
leaks. 


6. Check float level adjustment. 


7. Check high speed passages for dirt or obstruction. 


FLOODING OR LEAKING 


1. Check for foreign material in needle and seat 
area. 


2. Check needle and seat on leak down tester. 


3. Check float adjustment (make sure float is not 
binding or rubbing). 


4. Check for leaking or collapsed float. 


5. Check for cracked bowl or loose passage plugs. 
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SERVICE SPECIFICATIONS 


Float Float Choke Stat Pump Idle Vacuum ' 
Level Drop Rod | Unloader | Setting Rod Vent Switch | Throttle 


Throttle 


Carburetor Fast Idle Return 
Model Speed Check 
Setting 


Rochester 
2GC 
7013063 
7013065 

7023060 
7023061 


143”-.183” 121¢,” + 145” 1174” + 1g,” 


G - 
7 


Rochester 
2GC 
7023066 
7023075 
7023077 
7023073 
7023063 
7023064 


.143”-.183” 


134” Min. fro 


5 : 


Rochester 
Tri-Power 
Center Carb. 


Rochester 
Tri-Power 
End Carb. 


134” Min. 


In Center 


Hole 
Carter AFB |214,” 23.0” Min. 346" + 140” .020” 
See Note 


*With screw on next to high step on cam. 
;With screw on high step of cam. 
NOTE —Carter pump link must be adjusted to remove all lash from accelerating pump train and still maintain full throttle lever travel. 


FUEL PUMP 


DESCRIPTION (FIG. 6B-100) 


The fuel pump transfers gasoline from the tank to 
the carburetor in sufficient quantity to meet engine 
requirements at any speed or load. 


The rocker arm spring keeps the rocker arm in 
constant engagement with the eccentric on the en- ; 
gine camshaft so that the rocker arm moves down- =a | Bee ROCKER ARM SPRING 
ward and upward as the camshaft rotates. As the > [I PHARM SPNG 
rocker arm is moved downward it bears against a 
link which is also pivoted on the rocker arm pin. 
The link is hooked to the diaphragm pull rod so 
that the diaphragm is moved away from the fuel 
chamber and the diaphragm spring is compressed. 

FUEL INLET FUEL OUTLET 
The enlarging fuel chamber moves gasoline from the VALVE ASSEMBLY VALVE ASSEMBLY 
tank through the tubing and inlet valve and into the 
space below the diaphragm. 


PUMP DIAPHRAGM 


PULSATOR DIAPHRAGM 


As the rotating eccentric permits the rocker arm Fig. 6B-100 Schematic View of Fuel Pump 
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to move away from contact with the link, the com- 
pressed diaphragm spring is free to move the dia- 
phragm downward to expel the fuel through the 
outlet valve to the carburetor bowl. 


Because the diaphragm is moved downward only 
by the diaphragm spring, the pump delivers fuel to 
the carburetor only when the pressure in the outlet 
line is less than the pressure maintained by the dia- 
phragm spring. Fuel is delivered to the carburetor 
only when the needle valve is open. When the needle 
valve is closed by pressure of fuel on the float, the 
pump builds up pressure in the space below the 
diaphragm and in the outlet tube until the dia- 
phragm spring is compressed. The diaphragm then 
remains stationary until more fuel is required. 


OVERHAUL 
DISASSEMBLY 


1. Scratch locating marks on fuel cover and pump 
body so that inlets and outlets will be properly lo- 
cated when pump is reassembled. 


2. Place pump rocker arm in soft jawed vise with 
pump cover facing up. 


3. Remove pulsator cover plate, bolt and washer; 
remove plate, and pulsator diaphragm. 


4. Remove pump cover screws except any two that 
are diametrically opposite. 


5. If pump is fairly new, press down firmly on the 
cover to hold the heavy diaphragm spring compressed 
and remove the remaining two screws. Release the 
cover slowly and remove cover assembly, diaphragm 
spring and spring retainer. 


NOTE: If desired, two 10-32NF x 114” screws 
may be screwed diametrically opposite each other 
to aid in relieving the diaphragm spring pressure 
when removing the cover. 


6. Drive out rocker arm pin with a tapered drift 
after removing sufficient staked metal from the pin. 
Be sure to leave sufficient metal for restaking. Re- 
move rocker arm, rocker arm spring, and link. 


7. Remove diaphragm, diaphragm spring, and re- 
tainer. 


8. Using a small chisel, round file or small grinding 
wheel, remove metal around oil seal which was dis- 
placed by staking during assembly. Pull out seal 
with hook shaped tool. Use care not to damage seal 
seats. . 


MOUNTING 
FLANGE 


Fig. 6B-101 Correct Position of Pump Body in Vise 


9. Remove metal displaced by staking around inlet 
and outlet valves in the same manner. Pry valves and 
cages out with screwdriver blade. Lift out gaskets. 


DIAPHRAGM 
SPRING 


DIAPHRAGM 


Fig. 6B-102 Sealing Diaphragm Spring in Seal Well 
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CLEAN AND INSPECT 


1. Clean and rinse all metal parts in solvent. Blow 
out all passages with air hose. 


2. Inspect pump body and fuel cover for cracks, 
breakage and distorted flanges. Examine all screw 
holes for stripped or crossed threads. If any of these 
three parts are damaged the pump should be replaced. 


3. Inspect rocker arm for wear or scoring at cam- 
shaft pad, at point of contact with links, and at pivot 
hole. Inspect bushing for wear. 


ASSEMBLY 


1. Install seal by placing seal and retainer in pull 
rod recess of pump body with rubber end down 
toward links and press down firmly with flat end of 
74," diameter round bar. 


2. Stake die cast lip in four places to retain seals. 


3. Position link and rocker arm in pump body 
with hook of link pointing toward top of pump. 


4. Align all holes. 


5. Drive rocker arm pin through rocker arm and 
link. 


6. Install small washer and restake pin securely. 


7. Install inlet and outlet gaskets and valves in 
pump cover. After pressing down to seal valve against 
gasket, stake valves in position. 


8. Soak pump diaphragm in clean kerosene. Fuel 
oil may be used, but do not use shellac or sealing 
compound. 


9. Place pump body in vise with mounting flange 
up (Fig. 6B-101). 


10. Set diaphragm on bench with pull rod pointing 
up. Position the spring retainer and spring over pull 
rod. 


11. Pick up diaphragm, retainer and spring as an 
assembly and push pull rod through oil seal into 
body. Be sure diaphragm. spring is seated in seal 


well (Fig. 6B-102). 


Have flat of pull rod parallel to flat of link with the 
diaphragm flush with the body cover flange. With 
palm of hand turn the diaphragm 90°, or until flat of 
pull rod is perpendicular to pump link. This motion 
should engage the pull rod “eye” with the link hook. 
If not, repeat this procedure until the connection is 
made. 


CAUTION: Be extremely careful when performing 
this operation fo avoid damaging seal. 


12. Position rocker arm spring between projection 
on rocker arm and conical projection on body. 


13. Install pump cover on body making sure that 
scratch marks on cover and body line up. Push on 
rocker arm until diaphragm is flat across body flange. 
Install cover screws and lock washers loosely until 
screws just engage lock washers. Push rocker arm 
through its full stroke and hold in that position while 
tightening cover screws securely. 


NOTE: Diaphragm must be flexed before tighten- 
ing cover screws or pump will deliver too much 
pressure. 


14. Place new pulsator diaphragm on pump body. 
Install pulsator cover with bolt and lock washer. 


TROUBLE DIAGNOSIS AND TESTING 


FUEL PUMP INSPECTION AND TEST 


NOTE: These procedures may be used for single 
type fuel pumps. 


Always check pump while it is mounted on the 
engine and be sure there is gasoline in the tank. 


The line from the tank to the pump is the suction 
side of the system and the line from the pump to the 
carburetor is the pressure side of the system. A leak 
on the pressure side, therefore, would be made appar- 
ent by dripping fuel, but a leak on the suction would 
not be apparent except for its effect oi reducing 
volume of fuel on the pressure side. 


1. Tighten any loose line connections and look for 
bends or kinks in lines which would reduce fuel flow. 


2. Tighten diaphragm flange screws. 


3. Disconnect fuel pipe at carburetor. Disconnect 
distributor to coil primary wire so that engine can be 
cranked without firing. Place suitable container at 
end of pipe and crank engine a few revolutions. If 
little or no gasoline flows from open end of pipe then 
fuel pipe is clogged or pump is inoperative. Before 
removing pump disconnect fuel pipe at inlet of pump 
and at gas tank and outlet pipe and blow through 
them with an air hose to make sure they are clear. 
Reconnect pipes to pump and retest while cranking 
engine. 


4. If fuel flows from pump in good volume from 
pipe at carburetor, check fuel delivery pressure to be 
certain that pump is operating within specified limits 
as follows: 
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a. Attach a fuel pump pressure test gauge to c. If pump is operating properly the pressure 

dis ted end ipe. ; ; 
econ nectea cnacor Pulp: te:carburctonEiPe will be 5% to 634 pounds. If pressure is too low or 
b. R i i 1 | 
Un <EaBIe 366 “approximately, L000 2pur ee high, or varies materially at different speeds, the pump 


gasoline in carburetor bowl and note reading on 
pressure gauge. should be removed for repair. 
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ENGINE TUNE UP 


CONTENTS OF THIS SECTION 
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GENERAL DESCRIPTION 


A minor tune and test consists of testing battery, 
cleaning, regapping or replacing, if required, spark 
plugs and distributor points; adjusting distributor 
dwell angle, ignition timing, carburetor idle mixture, 
hot idle speed and fast idle speed, checking manifold 
heat control valve, and check automatic choke op- 
eration and setting. 


The complete or major tune and test procedure 
pression, electrical and carburetor checks, and a final 
consisits of these basic items plus other ignition, com- 
road test to ensure continued trouble free operation. 


BASIC PROCEDURE 


CONNECT TUNE-UP EQUIPMENT 


Follow manufacturer recommendations for the use 
of testing equipment. Fig. 6C-1 shows a basic schem- 
atic for instrumentation which will apply to many 
types of test equipment and may be used as a rough 
guide if equipment manufacturers’ instruction are 
not available. 


Connections shown in Fig. 6C-1 are made as 


follows: 
1. Voltmeter. 
a. Positive lead to resistor side of coil. 


b. Negative lead to ground. 


SUBJECT PAGE 
Additional Procedures ..................... 6C-3 
Battery—Clean Top ..................... 6C-3 
Compression Pressure—Test Each Cylinder . _6C-3 


Carburetor—Clean Air Cleaner and Crankcase 


Ventilator Air Cleaners ............... 6C-3 
High Tension Wires, Distributor Cap and 
Rotor—Clean and Inspect .............. 6C-4 
Distributor—Lubricate |... see eae ee ne 6C-4 
Intake Manifold and Carburetor Attaching 
Nuts—Tighten ......... ie sataeh, Ges, chee eae 6C-4 
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2. Timing light. 
a. Positive lead to positive battery terminal. 
b. Negative lead to ground. 
c. Trigger lead to number 11 spark plug. 
3. Tachometer. 
a. Positive lead to distributor side of coil. 
b. Negative lead to ground. 
4. Dwell Meter 
a. Positive lead to distributor side of coii. 


b. Negative lead to ground. 


BATTERY 
VOLTMETER : 


Ge 
as = 
! 7, 
= 


0, 


a A A Pp 
3 ‘0, ', 0, 
Za. 


TRIGGER LEAD 


TACHOMETER 


Fig. 6C-1 Simple Schematic of Tune-Up Instrumentations 
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BATTERY VOLTAGE—TEST 
WHILE CRANKING ENGINE 


NOTE: Disconnect distributor to coil primary wire 
during this test to prevent engine from firing. 


Terminal voltage while cranking must not be less 
than 9.0 volts on a 12-volt battery. Engine cranking 
speed (approximately 180 rpm) should also be ob- 
served during this check to see that it is satisfactory. 
If cranking speed is low, check starting circuit to 
locate cause of low speed. If battery voltage is low 
while cranking, further tests of battery and/or start- 
ing motor circuit should be made to locate trouble. 


CAUTION: When installing self locking battery ter- 
minals, push the terminal as far down on the bat- 
fery post as possible, before releasing spring 
fingers. If this is not done, it may result in crank- 
ing failures due to loose terminals. The battery 
post should be above the cable terminal approx- 
mately 1%”. 


To insure proper electrical operation, the battery 
should be in good condition and be adequately charged. 
Check cell to cell voltage as outlined in the ELEC- 
TRICAL SECTION and recharge or replace as neces- 
sary. 


SPARK PLUGS—REMOVE AND RECONDITION 


Check to see that correct spark plugs are being 
used. Spark plugs upper insulators should be thor- 
oughly cleaned to prevent possible flash-out. Thor- 
oughly clean lower insulator and cavity by sand 
blasting. File both electrodes flat (rounded surfaces 
increase voltage required to fire plugs) and set gap 
(.033” to .038”). Leave plugs out for compression 
check. When plugs are installed, use new gaskets and 
tighten plugs to 25 lb. ft. torque. 


DISTRIBUTOR POINTS—CLEAN AND ADJUST 


Remove distributor cap and inspect points for 
excessive burning or pitting. Replace points if neces- 
sary. Use a point file to clean contact area and re- 
move scale from points. Filling is for cleaning pur- 
poses only. Do not attempt to remove all roughness. 
Apply a trace of bearing lubricant to the breaker 
cam. Adjust distributor dwell to 30° (28° -32°) 
following procedure outlined in the ELECTRICAL 
SECTION. 


SET IGNITION TIMING 


With distributor vacuum line disconnected and car 
operating at normal idle speed or below, set ignition 
timing. Follow procedure outlined in the ELECTRI- 
CAL SECTION. Correct setting is 6° BTDC. 


HOT IDLE SPEED AND MIXTURE—ADJUST 


Following adjustment procedure outlined in the 
ENGINE FUEL SECTION, adjust carburetor idle 
speed and mixture to give the smoothest idle at the 
following specifications: 


NOTE: Depress hot idle compensator valve while 
adjusting all cars so equipped. 


Synchro-Mesh (In Neutral) ....__...... 480-500 r.p.m. 
Hydra-Matic, Exc. Air Conditioning 

(In Drive Range) ................. 480-500 r.p.m. 
Air Conditioning (AC Off) 

Hydra-Matic (Drive Range)... . 540-560 r.p.m. 

Synchro-Mesh (In Neutral)... ..... 540-560 r.p.m. 


FAST IDLE SPEED—ADJUST 


Following procedures outlined in the ENGINE 
FUEL SECTION, adjust fast idle speed to the fol- 
lowing (with fast idle screw at highest step of fast 
idle cam): 


Carter 4-Barrel 
Carburetor... _. H.M. and S.M. Trans.—2200 r.p.m. 


ANTI-STALL DIAPHRAGM SETTING 


Before attempting to set the anti-stall diaphragm 
the hot idle speed must be adjusted on 2Bbl. carbu- 
retors, and the hot idle speed and fast idle speed both — 
must be set on the 4Bbl. carburetor to specifications. 


With the engine running, place transmission in 
neutral, disconnect the vacuum hose from throttle 
return check and plug end of vacuum hose. Adjust 
the contact screw of the throttle return check to obtain 
the specified speed below. After adjustment, unplug 
vacuum hose and reconnect to throttle return check. 


CAUTION: The anfi-stall diaphragm plunger must 
be restrained from turning while adjusting plunger 
screw fo prevent injury to the diaphragm. 


Speed Specifications—Vacuum Disconnected 


All Carburetors .................... 1050 r.p.m. 


SEE THAT EXHAUST MANIFOLD HEAT VALVE 
OPERATES FREELY 


Manifold heat valve must operate freely. If stuck 
open, it can cause sluggish operation of the engine, 
especially during warm-up. If stuck closed, engine 
performance when hot will be unsatisfactory. 


Heat valve may be freed by lightly tapping valve 
shaft fore and aft. Lubricate with a mixture of 
graphite and alcohol. 
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CARBURETOR CHOKE AND UNLOADER—CHECK 
OPERATION AND ADJUSTMENT 


The specified choke setting provides ideal choke 
operation in all climates. No seasonal changes are 
necessary. 


Settings are as follows: 


Carter 4BBL Set 1 notch rich 


Rochester (all models) Set at index mark 


The choke should just close at 75°F. when set at 
index. In rare cases, it may be necessary to change 
slightly (never more than two notches) from the 
standard setting to properly calibrate the choke. 


Choke linkage must operate freely. Do not lubri- 
cate linkage since this will collect dust and cause 
sticking. 


Check unloader action. Inoperative unloader can 
cause complaints of difficult hot starting. Adjust as 
outlined in the ENGINE FUEL SECTION. 


ADDITIONAL PROCEDURES 


For diagnosis purposes, it is sometimes necessary 
to proceed further than the basic tune-up procedure. 
The following steps plus a road test are included in a 
complete or major tune and test procedure. 


BATTERY—CLEAN TOP, TIGHTEN 
TERMINALS, AND HOLD DOWN CLAMP 


CAUTION: Never reverse battery leads, even for 
an instant, as reverse polarity current flow will 
damage diodes in the alternator. 


Clean and neutralize the top of the battery with a 
solution of baking soda and water. The top of the 
battery must be clean to prevent current leakage be- 
tween the terminals and from the positive terminal 
to the hold down clamp. 


In addition to current leakage, prolonged accumu- 
lation of acid and dirt on top of the 12-volt battery 
may cause blistering of the material covering the con- 
necting terminals, coat them with petrolatum to pro- 
tect them from corrosion. Hold down clamp should 
be tightened to 22-27 lb. in. torque. 


CAUTION: Excessive tightening of the hold down 
clamp can crack the battery case. 
COMPRESSION PRESSURE—TEST EACH CYLINDER 


NOTE: If this test is to be performed, it should 
be done when spark plugs are removed for service 
during the basic tune-up procedure. 


Unless checking for worn rings or for the cause of 
low speed miss, compression check should not be nec- 
essary. 


Test compression with engine warm, all spark plugs 
removed and throttle and choke wide open. No cyl- 
inder should be less than 80% of the highest cylinder 
(see examples). Excessive variation between cylinders, 
accompanied by low speed missing of the cylinder or 
cylinders which are low, usually indicates a valve not 
properly seating, a burned valve or a broken piston 
ring. Low pressures, even though uniform, may indi- 
cates worn rings. This will usually be accompanied by 
excessive oil consumption. 


Example 1 


Cyl. 1 2 3 4 5 6 7 8 
Press. 136 138 135 144 102 137 140 141 


80% of 144 (highest) is 115. Thus cylinder No. 5 is 
less than 80% of No. 4. This candititon, accompanied 
by low speed missing, indicates a burned valve or 
broken piston ring. 


Example 2 


Cyl. 1 2 3 4 5 6 7 8 
Press, 85 91 90 = 87 96 93 87 89 


80% of 96 is 77. While all cylinders are well above 
77, they are all excessively low. This indicates all poor 
valves or, if accompanied by oil consumption, worn 
rings. If compression is subnormal, the tune-up will 
probably not be satisfactory. 


CARBURETOR—CLEAN AIR CLEANER AND 
CRANKCASE VENTILATOR AIR CLEANERS 


The entire air cleaner should be removed from the 
car for cleaning. The metal cover and shell of the air 
cleaner should be cleaned on the inside surfaces. 

Remove filter element from standard carburetor 
air cleaner. Wash dirt from filter element and from 
crankcase ventilator inlets by plunging up and down 
several times in suitable solvent, Drain dry and re-oil. 


POLYURETHANE HEAVY DUTY CLEANER 


After each occasion of driving during dust storms or 
at most every 16,000 miles, remove the cleaner from 
the engine, remove the cleaner element from the 
cleaner, and remove the screen from the cleaning 
element. Wash the element in suitable solvent such as 
kerosene at room temperature to remove oil and dirt. 
Squeeze element (do not wring) dry. Dip in SAE 
10W-30 oil and squeeze to remove excess oil. 
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Replace screen in cleaner element with element 
sealing edges evenly overlapping screen. Clean all 
dirt from inside air cleaner body, install cleaner ele- 
ment, and retinstall entire cleaner on engine. 


HIGH TENSION WIRES, DISTRIBUTOR CAP AND 
ROTOR—CLEAN AND INSPECT 


NOTE: This operation is to be performed while 
checking distributor points during the basic tune-up 
procedure. Inspect distributor cap for cracks and 
flash over. 


External surfaces of all parts of the secondary sys- 
tem must be cleaned to reduce the possibility of volt- 
age loss. All high tension wires should be removed 
from the distributor cap and coil so that terminals 
can be inspected and cleaned. Burned or corroded 
terminals indicate that wires were not fully seated, 
causing arcing between the end of the wire and the 
terminal. When replacing wires in terminal, be sure 
they are fully seated before pushing rubber nipple 
down over tower. Check distributor rotor for damage 
and distributor cap for cracks. 


DISTRIBUTOR—LUBRICATE 


Wipe a very small amount of special cam and ball 
bearing lubricant on cam lobes when servicing. 


INTAKE MANIFOLD AND CARBURETOR 
ATTACHING NUTS—TIGHTEN 


Intake manifold attaching screws and nuts on en- 
gines should be tightened to 40 lb. ft. torque. Car- 
buretor attaching nuts should be tightened securely. 
Leaks at these areas can cause rough idle, surging, 
deceleration popping, or deceleration whistle. 


INSPECTION 


Inspect for oil and/or coolant leaks. Check radi- 


ator hoses. Check and adjust engine fan and assessory 
drive belt tension. Check steering wheel. 


ROAD TEST 


TEST PERFORMANCE OF CAR 


Observe performance of engine at low speed, during 
acceleration, and at constant speed. Check for missing, 
stalling, surging, poor acceleration or flat spots on 
acceleration. If any irregularity is found, tests listed 
under diagnosis should be conducted to find and 
correct trouble. 


TEST OPERATION OF: 


BRAKES—Pedal should not go closer than 2” from 
floor mat (1” with power brakes). Fluid level in 
master cylinder should be one inch below top of 
master cylinder housing filler plug opening. 


PARKING BRAKE-Should hold the car without 
excessive movement of parking brake pedal. 


HYDRA-MATIC—Observe shift pattern at minimum 
and full throttle and test forced downshifts. Watch 
for any indications of slipping or unusual shift char- 
acteristics that may indicate need for adjustment. 


STEERING GEAR-—See that steering operates nor- 
mally and. that steering wheel does not have excessive 
play. Also observe for alignment of steering wheel, 
pull, wander, or other irregularity that might indicate 
need for front end alignment. 


WINDSHIELD WIPER—Wiper operation should be 
tested with windshield wet in order to properly judge 
the action. 


CLUTCH-See that clutch engages smoothly and 
that lash is correct. Follow procedure for adjusting 
clutch pedal height and lash in the ENGINE 
CLUTCH section. ‘‘Hard pedal or lack of pedal 
return may indicate need for overcenter spring ad- 
justment. 


LIGHTS AND HORNS-—Test operation of head- 
lights, tail lights, stop lights, parking lights, direction 
signals, and all other lights, as well as the horns. 

INSTRUMENTS—Observe operation of all instru- 


ments. Observe especially for possible abnormal read- 
ings which may indicate trouble. 


ACCESSORIES—Test operation of radio, heater, de- 
froster, cigar lighter, other accessories. 
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ENGINE CLUTCH 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 
General Description ........................ 6D-1 
Periodic Service ........................004. 6D-2 
Clutch Pedal Adjustment ................... 6D-2 
Services and Repairs ........................ 6D-3 

Clutch—Remove and Replace .............. 6D-3 


GENERAL DESCRIPTION 


Two basic clutches will be offered for 1963, the 
standard and heavy duty. A single plate dry disc type 
clutch is used on all cars with synchro-mesh transmis- 
sion. Disc diameter of the standard clutch is 10.4”. 
Heavy duty clutch diameter is 10.5”. The clutch as- 
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sembly consists of the clutch driven plate assembly, 
clutch pressure plate assembly and the clutch release 
mechanism. The driven plate of the standard clutch 
has a 6-spring damper hub assembly, the heavy duty 
a 10-spring damper assembly. The hub damper as- 
sembly prevents transmitting of vibrations from the 
engine to transmission. The grooves on both sides 


1. Crankshaft Clutch Pilot Bearing 5. Clutch Driven Plate 8. Clutch Cover to Flywheel Bolt 


(with facings) 
Flywheel Ring Gear 6. Clutch Cover and Pressure 10. Clutch Release Fork 
Plate Assembly 
7. Clutch Cover to Flywheel 
Bolt Washer 


Engine Flywheel 


-® GO N 


Flywheel to Crankshaft Bolt 


Fig. 6D-1 


9. Clutch Release Bearing 


11. Clutch Release Fork Ball 
12. Clutch Release Ball Support Bolt 


Standard Clutch and Flywheel Assy.—Exploded View 
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of the clutch driven plate lining prevents sticking of 
the plate to the flywheel and pressure plate due to 
vacuum between the members on disengaging. 


The standard clutch, as illustrated in Fig. 6D-1 is of 
the disc spring pressure plate type. This disc spring 
clutch features rate decreasing pedal effort, which 
eliminates the need for an over center spring assist. 


The heavy duty clutch as illustrated in Fig. 6D-2 
is of the coil spring type pressure plate with 6 centrif- 
ugal rollers. As engine speed is increased, centrifugal 
force assist spring pressure, in asserting pressure 
on the driven member. 


The clutch release mechanism consists of a ball 
thrust bearing, appropriate levers and linkage to 
manually control the action of the bearing. The ball 
thrust bearing is piloted on a tubular support (re- 
tainer) concentric with and enclosing the transmission 
main drive (clutch) gear. When pressure is applied to 


the clutch pedal to release the clutch, the clutch fork 
pivots on its ball socket. The inner end then pushes 
the release bearing forward so that it presses against 
the inner ends of the clutch release levers, releasing 
the clutch (Fig. 6D-1 and Fig. 6D-2). Pedal effort is 
transmitted through the pedal to the countershaft and 
lever assembly and thence to the clutch fork. 


PERIODIC SERVICE 


Every 6,000 miles, lubricate all pivot points with 
engine oil. Use light grease at pushrod to clutch fork 
pin joint and chassis grease at high pressure lubrica- 
tion fitting. The ball type release bearing is lubricated 
and sealed for life and requires no lubrication. 


CLUTCH PEDAL ADJUSTMENT 


CAUTION: On the heavy duty clutch do not attempt 
to adjust pressure plate release levers as they are 
adjusted at the factory with a special fixture, and 
cannot be adjusted correctly unless a fixture is.used. 


1. Crankshaft Clutch Pilot Bearing 5. Clutch Driven Plate 8. Clutch Cover to Flywheel Bolt 


(with facings) 
. Clutch Cover and Pressure 10. 
Plate Assembly 
7. Clutch Cover to Flywheel 
Bolt Washer 


. Flywheel Ring Gear é 


. Engine Flywheel 


bh WD ND 


. Flywheel to Crankshaft Bolt 


9. Clutch Release Bearing 
Clutch Release Fork 

11. Clutch Release Fork Ball 

12. Clutch Fork Ball Support Bolt 


Fig. 6D-2 Heavy Duty Clutch and Flywheel Assy.—Exploded View 
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Wear on the clutch parts necessitates occasional 
lash adjustment. No other adjustment is made. Lash 
adjustment should be made as follows: 


1. Remove the anti-rattle spring (standard clutch 
only). Fig. 6D-3. 


2. Loosen the trunnion lock nuts sufficiently to 
allow the rod and fork to be moved rearward until 
release bearing contacts pressure plate fingers lightly. 


3. Run the rear nut up to the trunnion. Fig. 6D-4. 
4. Shorten the rod 7 turns and secure both nuts. 


5. Reinstall spring (standard clutch only). Ap- 
proximately 1” of lash should be at the pedal. 


SERVICES AND REPAIRS 
OVERCENTER SPRING—REMOVE AND REPLACE 


An over center spring assist is provided only on the 
heavy duty clutch. The mechanism is located under 
the dash on the pedal bracket assembly. 


REMOVE 


1. Remove pedal push rod bracket from pedal lever 
Fig. 6D-6. 


2. Pull pedal up toward dash to remove the tension 
on the over-center spring. 


3. Remove over center spring. 


REPLACE 


The replacement is essentially a reversement of the 
removal. 


CLUTCH—REMOVE AND REPLACE 
REMOVE 
1. Disconnect battery to starter lead at battery. 


2. Remove propeller shaft and transmission. See 
TRANSMISSION SECTION. Exercise care to avoid 
damaging transmission front retainer (release bearing 
support) when transmission is pulled back to free 
main drive (clutch) gear from flywheel housing. 


3. Remove release bearing through rear opening 
in clutch housing. Do not place bearing in any de- 
greasing solvent, etc. 


4. Remove cotter pin, and clevis pin at rear end of 
fork push rod. 


5. Remove trunnion retaining clip at front end of 
rod. 


CLUTCH 
ADJUSTING && 
NUTS a 


Fig. 6D-3 Engine Clutch Linkage 


6. Remove clutch fork adjusting push rod. 
7. Remove starter. 
8. Remove front flywheel housing shield. 


9. Remove flywheel housing bolts and pull housing 
off of dowels. 


10. Remove flywheel housing. 


11. Mark clutch pressure plate cover and flywheel 
to insure reassembly in the same position as balanced 
at factory. 


12. Loosen bolts holding clutch cover to flywheel 
one turn at a time until tension is relieved. 


13. Remove all but top bolt and move clutch as- 
sembly away from flywheel at bottom so as to permit 
removal of clutch driven plate. 


14. Remove remaining bolt to remove clutch cover 
plate assembly. 


= \ 
ee CLUTCH 
SQ Ae ROD 
CLUTCH ! 
ADJUSTING 


NUTS 


Fig. 6D-4 Clutch Adjusting Rod 
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Fig. 6D-5 Upper Clutch Linkage (Std.) 
INSPECT 


1. Inspect clutch driven plate for broken or dis- 
torted torsion springs, worn or loose facings, oil on 
facings, and damaged spline which could cause bind- 
ing. If any of the above defects are present, replace 
driven plate with new assembly. 


NOTE: Servicing of clutch driven plate must be 
by replacement of plate assembly only. 


2. Inspect pressure plate and cover assembly to 
see that it is free of oil and grease. Check pressure 
plate for scores or cracked surface. 


NOTE: Servicing of clutch driven plate or pres- 
sure plate and cover assembly must be made by 
replacement of assemblies only. 


+ 


@A\ yh. 


Fig. 6D-6 Upper Clutch Rod (H.D.) 


3. Examine transmission retainer carefully to be 
certain there are no burrs on outer surface which 
pilots clutch release bearing. 


4. Try release bearing on transmission retainer to 
make sure no binding exists. 


5. Check release bearing by placing thrust load on 
bearing by hand and turning bearing race. Replace 
if bearing feels rough or seems noisy when turning. 


6. Clean flywheel face with carbon tetrachloride, 
sandpaper or steel wool. Inspect pilot bearing in 
crankshaft for roughness. 


REPLACE 


1. Position clutch driven plate so long end of hub is 
in flywheel and install clutch driven plate and cover 
assembly on flywheel but do not tighten bolts (install 
lock washer under each cover to flywheel bolt). 


NOTE: Align marks placed on flywheel and on 
cover during disassembly. 


2. Use a spare transmission main drive gear in- 
serted in spline of clutch driven disc to move disc 
into correct alignment so pilot on end of drive gear 
will enter clutch pilot bearing. Tighten clutch cover 
and pressure plate to flywheel bolts one turn at a 
time until tight, then tighten to 25-35 lb. ft. torque. 
Remove spare main drive gear used to align clutch 
disc. 


3. Lubricate surface of release fork fingers, which 
contact release bearing, sides of pressure plate lugs 
protruding through cover plate stamping, and the re- 
lease fork ball fulcrum with high melting point wheel 
bearing lubricant and install release fork. 


Fig. 6D-7 Clutch Linkage Properly Installed 
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4. Apply a light coat of grease to inner diameter 
of clutch release bearing and fill recess in inner 
diameter of bearing. 


5. Install clutch release bearing to fork in flywheel 
housing. 


6. Apply a light coat of high melting point wheel 
bearing lubricant to full length of outer diameter of 
transmission release bearing support (retainer). 


CAUTION: Do not overlubricate. 


7. Install flywheel housing and tighten bolts to 
50-70 lb. ft. torque. 


8. Install transmission. See TRANSMISSION 
SECTION. 


CAUTION: Use two transmission guide pins in upper 
holes in clutch housing. 


9. Connect clutch linkage to release fork (Fig. 
6D-7). 


10. Adjust pedal lash. See lash adjustment under 
Periodic Service. 


NOTE: If interference is encountered with the 
clutch fully engaging, the transmisison shift linkage 
should be adjusted as outlined in Section 7, because 
the shift linkage interlock mechanism is controlled 
by clutch action. 


SPECIFICATIONS 


Pedal Lash—7 turns of adjusting rod from zero lash 
position. 


Disc Facings 


VDE. & are seks Bian Radke eo ih ba edpcs be Single Plate Dry 
Diameter of Disc ....................... Std.—10.4” 
HD.—10.5” 

Facing Size... .. 101%” O.D. x 644” I.D. x %™” Thick 
Release Bearing ............... Sealed Ball Bearing 
Number of Thrust Springs ....... Std.—1 Disc Spring 
HD.—12 

Number of Torsion Springs ................. Std.—6 
HD.—10 


TORQUE SPECIFICATIONS 


Lb. Ft. 
Clutch Pressure Plate to Flywheel Bolts... 20-30 
Flywheel Housing to Engine Block Bolts ...... 50-70 
Lb. In 
Clutch Fork Rod Adjusting Lock Nut ....... 60-120 


Clutch Pedal Rod Adjusting Nuts.......... 60-120 
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DESCRIPTION 


The three-speed synchro-mesh transmission is used 
as standard equipment on Catalina and Safari models. 


It consists of two basic sections; the transmission 
case, or foward section, and the case extension, or 
rear section. The forward section contains the main 
gear assemblies, clutch assembly and synchronizing 
mechanism, while the rear section acts as a supporting 
member for the entire unit. 


Gearshifting is manual through a concentric steer- 
ing column gearshift mechanism which activates two 
rods connected to the shifter levers at the transmission 
case side cover. Shifting of gears is accomplished by 
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1. Main Drive (Clutch) Gear 12. Thrust Washer 25. Second and Third Shifter Shaft (Inner) 
Bearing Retainer 13. Case Extension 26. Detent Cam 
2. Main Drive (Clutch) Gear 14. Mainshaft Rear Bearing 27. Detent Cam Spring 
Bearing 15. Speedometer Drive Gear 28. Oil Seal 
3. Main Drive (Clutch) Gear 16. Mainshaft 29. Second and Third Shifter Shaft (Outer) 
4. Energizing Spring 17. Oil Seal . 30. First and Reverse Shifter Shaft 
5. Reverse Idler Shaft 18. Front Pilot Bearing Rollers 31. Side Cover 
6. Reverse Idler Gear 19. Thrust Washer hee : ; 
7. Second and Third Speed Clutch 20. Thrust Washer 32. First and Reverse Shifter Fork 
8. First and Reverse Sliding Gear 21. Rear Pilot Bearing Rollers 33. Interlock Retainer 
9. Thrust Bearing and Washer 22. Thrust Washer 34. Speedometer Shaft Fitting 
10. Reverse Idler Shaft Lock Pin 23. Synchronizer Ring 35. Lock Plate 
11. Second Speed Gear 24. Second and Third Shifter Fork 36. Special Snap Ring 


Fig. 7-2 Cross Section of Three-Speed Synchro-Mesh Transmission—Top View 


the movement of two shift forks which directly engage 
the gears to be shifted. 


An interlock pawl on the cover side of the trans- 
mission assures full engagement of the first and re- 
verse gears to prevent damage due to incomplete 
engagement (Fig.7-1). This pawl also functions to 
prevent the transmission from jumping out of first or 
reverse during hard acceleration or when the wheels 
hop. The pawl pivots on the cover second and third 
shift lever shaft and engages a pin on the first and 
reverse shift lever. The pawl is connected to the 
clutch linkage to prevent shifting into or out of 
reverse until the clutch pedal is fully depressed. 


DESIGN 


The transmission incorporates all helical gears 
which are machined from drop-froged steel gear 
blanks, heat-treated and shot peened for strength and 
long life. The shafts are machined from high grade 
steel, heat-treated and ground to close limits. 


. The transmission assembly consists of five basic 
gears of varying size and design. These gears are so 
positioned that, when one gear is brought into mesh 
with another, proper ratios are attained for first, 
second, third and reverse speeds. 


A synchronizing mechanism, consisting of two cone- 
type synchronizing rings, is incorporated in the second 
and third speed clutch. It is this mechanism which 
allows the gears to be meshed properly while in 
motion. 


The main drive (clutch) gear is supported by a 
front end in a single row, prepacked and shielded ball 
the transmission case (Fig. 7-2). It is piloted at its 
heavy duty ball bearing located at the front end of 
bearing mounted in the engine crankshaft. 


The front end of the mainshaft is piloted in a 
double row of needle bearing rollers set into the 
hollow end of the main drive (clutch) gear and the 
rear end of the mainshaft is carried by a heavy duty 
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1. Main Drive (Clutch) Gear 9. Second Speed Gear 19. Thrust Washer 
Bearing Retainer 10. Thrust Washer 20. Countershaft 
2. Main Drive (Clutch) Gear 11. Mainshaft Rear Bearing 21. Thrust Washer 
Bearing 12. Case Extension 22. Roller Bearing 
3. Main Drive (Clutch) Gear 13. Mainshaft 23. Countergear 
4. Energizing Spring 14. Front Pilot Bearing Rollers 24. Oil Baffle Plate 
5. Synchronizing Ring 15. Thrust Washer 25. Reverse Idler Gear 
6. Second and Third Speed Clutch 16. Snap Ring 26. Speedometer Shaft Fitting 
7. First and Reverse Sliding Gear 17. Thrust Washer 27. Speedometer Driven Gear Shaft 
8. Transmission Case 18. Rear Pilot Bearing Rollers 28. Lock Plate 


Fig. 7-3. Cross Section of Three-Speed Synchro-Mesh Transmission—Side View 


ball bearing located in the face of the rear extension 
(Fig. 7-2). 


The countergear is carried on needle bearing rollers 
positioned at both ends of the countershaft and thrust 
is taken on bronze thrust washers located between 
each end of the gear and the case. Retaining washers 
are installed between the thrust washers and the 
roller bearings (Fig. 7-3). 


The reverse idler gear is carried on ball-indented 
bronze bushings pressed into front and rear ends of 
the gear. Forward thrust of the gear is taken on a 
washer located between the front of the gear and the 
case, and rearward thrust is taken on a radial roller 
thrust bearing and washer positioned between gear 
and case (Fig. 7-2). 


The second speed gear floats on the mainshaft, 
while the first and reverse sliding gear is positioned 
so that it rides on the second and third speed clutch 
assembly (Figs. 7-2 and 7-3). 


OPERATION 


The main drive (clutch) gear is in constant mesh 
with the countergear, which in turn is in constant 
mesh with the reverse idler gear and second speed 
gear. Therefore, with the engine running and the 
engine clutch engaged, torque is imparted to the main 
drive (clutch) gear, countergear, second speed gear, 
and reverse gear at all times. 


OPERATION IN NEUTRAL (Fig. 7-4) 


In neutral, the first and reverse sliding gear is 
positioned so that it does not mesh with the counter- 
gear or the reverse idler gear. The second and third 
speed clutch is positioned so that it does not engage 
the second speed gear or the main drive clutch gear. 
Therefore, with engine clutch engaged, the main drive 
(clutch) gear, countergear, second speed gear, and 
reverse idler gear are turning, but no power is being 
transmitted through the mainshaft. 
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Fig. 7-4 Three-Speed Synchro-Mesh—Power Flow in Neutral 


OPERATION IN FIRST (Fig. 7-5) 


In first speed, the first and reverse sliding gear is 
moved forward to engage the countergear, which is 
being turned by the main drive (clutch) gear. This 
engagement activates the first and reverse sliding 
gear which rides on, and is splined to the second and 
third speed clutch (sleeve). Because the second and 
third speed clutch is splined to the mainshaft, torque 
applied to the clutch through the first and reverse 
sliding gear is imparted directly to the mainshaft. 


OPERATION IN SECOND (Fig. 7-6) 


In second speed, the first and reverse sliding gear 
is moved to a neutral position. The second and third 
speed clutch, which is splined to the mainshaft, is 
moved toward the rear of the transmission to engage 
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Fig. 7-5 


the second speed gear, which floats on the mainshaft. 
Since the main drive (clutch) gear and second speed 
gear are always in mesh with the countergear, and 
since the second and third speed clutch is splined to 
the mainshaft, engaging the second and third speed 
clutch with the second speed gear will cause the main- 
shaft to turn. 


OPERATION IN THIRD (Fig. 7-7) 


In third speed, or direct drive, the second and third 
speed clutch is disengaged from the second speed 
gear and moved forward until it engages the main 
drive (clutch) gear. Since the second and third speed 
clutch is splined to the mainshaft, torque is applied 
directly to the mainshaft in the direction of engine 
rotation at engine speed. | 


Three-Speed Synchro-Mesh—Power Flow in First Speed 
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Fig. 7-6 Three-Speed Synchro-Mesh—Power Flow in Second Speed 


OPERATION IN REVERSE (Fig. 7-8) 


In reverse speed, the second and third speed clutch 
assumes a neutral position and the first and reverse 
sliding gear is moved rearward to engage the reverse 
idler gear. Since the first and reverse sliding gear 
rides on, and is splined to, the second and third speed 
clutch (sleeve), which is splined to the mainshaft, the 
power flow is directed through the main drive (clutch) 
gear, countergear, reverse idler gear, and first and 
reverse sliding gear to the mainshaft. As power flows 
from reverse idler gear to first and reverse sliding 
gear, the direction of rotation is reversed, making it 
opposite that of the engine. 


PERIODIC SERVICE 


TRANSMISSION 


No periodic service of the transmission is required 
except checking for leaks and proper lubricant level 
every 6000 miles. 


If there is evidence of leakage, the leak should be 
corrected and lubricant added, if needed. Refill 
capacity is 1.8 pints. 


Use SAE 80 “Multi-purpose Gear Lubricant”. No 
special additive to this lubricant is required or recom- 
mended. 


Fig. 7-7 Three-Speed Synchro-Mesh—Power Flow in Third Speed 
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Fig. 7-8 Three-Speed Synchro-Mesh—Power Flow in Reverse 


SHIFT CONTROL 


No periodic service of the shift control is required. 
Certain parts are lubricated on assembly and require 
further lubrication only when parts become dry and 
sticky. 


ADJUSTMENTS ON CAR 


GEARSHIFT ROD ADJUSTMENT 


1. Position selector lever at upper end of steering 
column in neutral position. 


2. Back off trunnion adjusting nuts several turns 
(Fig. 7-9). 


3. Line up shift levers at lower end of steering 


SECOND AND THIRD 
B SHIFT ROD TRUNNIO 
ADJUSTING NUTS 


Fig. 7-9 Shift Rod Trunnions and Adjusting Nuts 


column (Fig. 7-10) so they move freely back and 
forth. (This is the neutral position with slots lined 
up.) 


4. With transmission levers in full neutral detent 
adjust second and third shifter rod trunnion at cross 
shaft lever and first and reverse trunnion at transmis- 
sion lever (Fig. 7-9). Tighten trunnion nuts to 60- 
120 lb. in. torque. 


5. Move selector lever at upper end of steering 
column to first speed position and check key at first 
and reverse shift lever at lower end of steering column. 
Key should just clear lower side of opening in steering 
column. 


6. Move selector lever at upper end of steering 


SECOND AND THIRD 
SHIFT LEVER 


FIRST AND REVERSE 
SHIFT LEVER 


STEERING COLUMN CLAMP 


Fig. 7-10 Lining Up Shift Levers in Neutral Position 
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column to third speed position and check key at 
second and third shift lever at lower end of column. 
Key should again just clear lower side of opening in 
steering column. 


7. Apply wheel bearing grease to all gearshift link- 
age joints. 


8. Check complete shift pattern movement with 
engine off; then start engine and perform shift pattern. 


NOTE: If shift rod adjustments are made as 
outlined above and clutch lash is correct (see section 
6D), shifting should be smooth in and out of any 
gear with proper movement of selector by the 
operator. 


INTERLOCK PAWL ADJUSTMENT 


1. Adjust gearshift rods as described above. 


2. With first and reverse lever in neutral position, 
adjust interlock pawl rod at forward end until pawl 
bottoms on first and reverse lever pin. Tighten nut to 
60-120 lb. in. torque. 


MINOR REPAIRS 


SHIFT LINKAGE AND STEERING COLUMN 


If shift rods or second and third shift lever rod 
assembly are to be replaced, disconnect them as re- 
quired. Removal and overhaul of the steering column 
is covered in section 9. 


SPEEDOMETER DRIVEN GEAR—REMOVE 


1. Disconnect speedometer cable. 


2. Remove lock plate to extension bolt and lock 
washer and remove lock plate. 


3. Insert screwdriver in lock plate slot in fitting 
and pry fitting, gear and shaft from extension. 


4. Pry O-ring from groove in fitting. 
5. Check gear, shaft and fitting for wear and re- 


place if necessary. 


SPEEDOMETER DRIVEN GEAR—REPLACE 


1. Install new O-ring in groove of fitting and in- 
sert shaft. 


2. Hold the assembly so slot in fitting is toward 
lock plate boss on extension and insert assembly in 
extension. 


3. Push fitting into extension until lock plate can 
be inserted in groove. 


Fig. 7-11 Removing Extension Oil Seal 


4. Install lock plate to extension bolt and lock 
washer and tighten securely. 


5. Connect speedometer cable to speedometer 
driven gear. 


TRANSMISSION EXTENSION OIL SEAL—REMOVE 


To inspect or replace the rear extension oil seal, it 
is necessary to remove the propeller shaft drive line 
assembly from the vehicle. 


1. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


2. Use suitable rubber band to hold bearings onto 
journals, if tie wire has been removed, to prevent loss 
of needle bearings when rear joint is disconnected. 


3. Slide propeller shaft assembly rearward to dis- 
engage yoke from splines on transmission mainshaft 


DETENT 


SS 
SHIFTER Se SHIFTER 


INTERLOCK INTERLOCK 
RETAINER SHAFT 


Fig. 7-12 Transmission Side Cover—Inner View 
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Fig. 7-13. Positioning First and Reverse Shifter Fork in 
Transmission Side Cover 


and remove. 


4. Using punch or other suitable tool (Fig. 7-11), 
loosen seal from extension and remove. 


5. Wash counterbore with cleaning solvent and in- 
pect for damage. 


6. Inspect propeller shaft yoke hub for nicks, burrs 
or scratches which would cut new seal or cause seal to 
leak or damage bushing. 


TRANSMISSION EXTENSION OIL SEAL—REPLACE 


1. Coat new seal with sealing compound and 
start stranght in bore of case extension. Using installer 
J-5154-A, tap seal into counterbore. 


2. Install propeller shaft assembly by reversing 
steps 1 through 3 under removal of oil seal. 


INTERL 
LEVER ROD 


Fig. 7-14 Shift Levers and Interlock Pawl 


TRANSMISSION SIDE COVER—REMOVE 


It is not necessary to remove the transmission from 
the vehicle for inspection or replacement of parts in 
the transmission side cover assembly, but the side 
cover assembly itself must be removed from the 
transmission case. 


1. Disconnect first and reverse shifter rod from 
shift lever at transmission by removing cotter pin. 


2. Disconnect lower end of second and third shifter 
rod by removing cotter pin. 


3. Disconnect interlock mechanism rod from pawl 
by removing retaining clip (Fig. 7-1). 


4. Remove second and third shift lever and cross 
shaft assembly by removing nut and compressing 
spring at outboard end until lever clears end of shaft. 


5. Remove first and reverse shift lever and inter- 
lock pawl. 


6. Remove four transmission cover retaining bolts 
and lock washers. 


7. Remove side cover and gasket. 


TRANSMISSION SIDE COVER—DISASSEMBLE 


1. Remove nuts and locks from shifter interlock 
retainer and remove retainer (Fig. 7-12). 


2. Remove detent cam spring to release . detent 
cam (Fig. 7-12). 


3. Remove both shifter shafts and shift fork 
assemblies. 


4. Remove retaining ring and remove detent cam 
(Fig. 7-12). 


5. Remove shifter interlock shaft. 


6. Inspect and replace necessary parts. 


TRANSMISSION SIDE COVER—ASSEMBLE AND 
REPLACE 


1. Install shifter interlock shaft. 

2. Install detent cam and retaining ring. 

3. Install shifter shafts and shift fork assemblies. 
4. Install detent cam spring. 


5. Install shifter interlock retainer and locks, and 
install interlock retainer nuts, tightening securely. 


6. Install outer shifter levers on shifter shafts and 
secure with clamp bolts. 


7. Install side cover gasket. 


8. Place transmission gears and shifter forks in 
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neutral position and install cover. 


NOTE: Flanged side on first and reverse shifter 
fork must face rear of transmission as shown in 
Fig, 7-13. 


9. Apply special sealer compound to threads of 
four cover retaining bolts and install bolts and lock 
washers, tightening evenly to prevent cover distor- 
tion. Torque to 15 to 18 Ib. ft. 


10. Install interlock pawl and first and reverse shift 
lever (Fig. 7-14). 


11. Install second and third shift lever and cross 
shaft assembly and connect all rods. 


12. Adjust linkage (see page 7-6). 


13. Remove filler plug at side of transmission and 
add SAE 80 “Multi-purpose Gear Lubricant.” Lubri- 
cant level should be approximately level with bot- 
tom of filler plug hole. 


MAJOR REPAIRS 
TRANSMISSION—REMOVE AND OVERHAUL 


1. Remove propeller shaft drive line assembly as 
follows: 


a. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


b. Use a suitable rubber band to hold bearing 
onto journals, if tie wire has been removed, to 
prevent loss of needle bearings when rear joint is 
disconnected. 


c. Remove complete drive line assembly by 
sliding rearward to disengage yoke from splines on 
transmission mainshaft. 


2. Disconnect speedometer cable from speedom- 
eter driven gear. 


3. Disconnect shift rods and remove lever and cross 
shaft assembly. 


4. Support rear of engine with floor jack. 


5. Remove two transmission brackets to cross 
member retaining nuts (Fig. 7-15). 


6. Remove upper transmission to clutch housing 
bolts and insert transmission aligning studs J-1126. 


CAUTION: Aligning studs must be used since they 
support transmission and prevent distortion of 
clutch driven plate hub when lower transmission 
bolts are removed. 


7. Remove lower transmission to clutch housing 
bolts, tilt rear of extension upward to disengage 


CLAMP TO. 
TRANSMISSION BOLT 


TRANSMISSION 


TRANSMISSION CLAM 
CLAMP NUTS 


ADJUSTING BOLT 


CROSS MEMBER [ial 
SUPPORT ie 


TRANSMISSION BRACKET 
RETAINING NUTS 


Fig. 7-15 Transmission Rear Extension Support 


bracket studs from cross member support and with- 
draw transmission from clutch housing. 


8. When transmission is free of clutch housing, 
tilt front downward and remove. 


TRANS MISSION—DISASSEMBLE 


1. Remove four cover to transmission retaining 
bolts and remove cover and gasket. 


NOTE: If cover is to be disassembled for inspec- 
tion and replacement of worn parts, follow proce- 
dures 1 through 6 under TRANSMISSION SIDE 
COVER—DISASSEMBLE. 


2. Remove clamp, bracket and insulator assembly 
from rear extension. 


3. Remove extension to transmission case bolts and 
lockwashers. . 


4. Carefully pull extension and mainshaft assem- 
bly out of transmission case, leaving second and third 
speed clutch assembly and first and reverse sliding 
gear in case (Fig. 7-16). Do not force mainshaft. 
Slowly rotate mainshaft and second speed gear to 
obtain alignment of synchronizing clutch teeth and 
splines on mainshaft. 


Fig. 7-16 Removal of Mainshaft 


1. Main Drive (Clutch) Gear 
Bearing Retainer 
2. Bearing Retainer Gasket 
3. Bearing Nut and Oil Slinger 
4. Bearing Snap Ring 
5. Main Drive (Clutch) Gear 
Bearing 
6. Main Drive (Clutch) Gear 
7. Energizing Spring 
8. Front Pilot Bearing Roller 
8a. Rear Pilot Bearing Roller 
9. Thrust Washer 
10. Thrust Washer 
11. Thrust Washer 
12. Transmission Case 
13. Synchronizer Ring 
14. Snap Ring (Retainer) 
15. Second and Third Speed Clutch 
16. First and Reverse Sliding Gear 
17. Mainshaft 
18. Second Speed Gear 
19. Thrust Washer 
20. Mainshaft Rear Bearing 
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21. Snap Ring 

21a. Special Snap Ring 

22. Speedometer Drive Gear 

23. Case Extension Gasket 

24. Rear Bearing Snap Ring 

25. Case Extension 

26. Speedometer Drive Gear 
and Fitting 

27. Lock Plate 

28. Thrust Washer 

28a. Roller Thrust Bearing 

28b. Thrust Bearing Washer 

29. Reverse Idler Gear 

30. Reverse Idler Shaft Lock Pin 

31. Reverse Idler Shaft 

32. Countershaft 

33. Countergear and Roller 
Thrust Washers 

34. Bearing Roller 

35. Countergear 

36. Oil Baffle Plate 

37. Shifter Interlock Retainer 
Stud Nut 


. Nut Lock 

. Shifter Interlock Retainer 

. Second and Third Shifter Fork 
. First and Reverse Shifter Fork 
. Shifter Interlock Shaft 

. First and Reverse Shifter 


Lever (Inner) 


. Shifter Fork Spacer 

. Shifter Fork Washer 

. Shifter Fork Retainer 

. Second and Third Shifter 


Lever (Inner) 


. Detent Cam Retainer 

). First and Reverse Detent Cam 
. Detent Cam Spring 

. Second and Third Detent Cam 
. Side Cover 

. First and Reverse Shifter 


Lever (Outer) 


. Second and Third Shifter 


Lever (Outer) 


Fig. 7-17 Three-Speed Synchro-Mesh Transmission—Exploded View 
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NOTE: Care must be taken when pulling main- 
shaft from rear of case to prevent needle bearings 
in main drive (clutch) gear from dropping into 
case. 


5. Slide first and reverse gear from second and 
third speed clutch and remove through side opening 
in transmission case. 


6. Remove second and third speed clutch from 
main drive (clutch) gear. 


7. Remove 24 rear and 14 larger front pilot bear- 
ing rollers and thrust washers from inside the main 
drive (clutch) gear pilot hole (Fig. 7-17). 


8. Remove the four main drive (clutch) gear bear- 
ing retainer bolts and lock washers and remove re- 
tainer. 


9. Remove bearing retainer gasket. 


10. Remove countershaft by tapping it from front 
to rear of case, using loader J-5777 (Fig. 7-35). Lower 
the countergear, with loader J-5777 still in place, to 
bottom of case. 


NOTE: Countergear must be lowered before re- 
moving main drive (clutch) gear to prevent clutch 
gear bearing from striking countergear. 


11. Remove main drive (clutch) gear bearing snap 
ring (Fig. 7-18). 

12. Using soft hammer, tap front end of shaft, 
moving gear and bearing assembly into case. Remove 
through side opening (Fig. 7-19). 

13. Remove countergear from case and remove 
loader J-5777 from countergear. 


14. Remove thrust washers and 25 needle bearing 
rollers from each end of countergear. 


15. Tap reverse idler shaft lock pin into shaft 
(Fig. 7-20). The pin is shorter than the diameter of the 
shaft so shaft may be removed when pin is driven in. 


MAIN DRIVE 
(CLUTCH) 
GEAR BEARING 
SNAP RING 


Fig. 7-18 Driving Countershaft Out of Transmission Case 


Fig. 7-19 Removing Clutch Gear and Bearing Assembly 


16. Using a drift pin, tap rear of reverse idler 
shaft, driving out case plug ahead of shaft. 


NOTE: Do not turn shaft while removing as lock 
pin may drop down between idler gear bushings. 


17. Remove reverse idler gear, front thrust washer, 
radial roller thrust bearing and rear thrust bearing 
washer. 


18. To remove mainshaft from rear extension, re- 
move speedometer driven gear assembly as described 
on page 7-7 under SPEEDOMETER DRIVEN 
GEAR—REMOVE, steps 1 through 5. 


19. Remove rear extension to housing gasket. 


20. Expand rear bearing snap ring, using tool J-932 
(Fig. 7-21), and, while snap ring is expanded, tap 
rear of shaft with soft hammer to bring mainshaft 
assembly forward and out of extension. 


MAINSHAFT ASSEMBLY—DISASSEMBLE 


1. Remove special snap ring from end of main- 
shaft. 


Fig. 7-20 Driving Reverse Idler Shaft Lock Pin into Shaft 
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Fig. 7-21 Removing Mainshaft from Extension Housing 


2. Press speedometer drive gear off mainshaft, using 
suitable split plates in an arbor press (Fig. 7-22). 


NOTE: If speedometer drive gear is too tight, re- 

move rear bearing to mainshaft snap ring. Place 
split plates under bearing and press bearing and drive 
gear off at the same time. 


3. Remove rear bearing to mainshaft snap ring and 
press bearing off shaft. 


4. Remove second speed gear thrust washer and 
second speed gear. 


MAIN DRIVE (CLUTCH) GEAR— 
DISASSEMBLE 


1. Place main drive (clutch) gear in a vise with 
soft jaws and, using tool J-933, remove bearing re- 
tainer nut and oil slinger (Fig. 7-23). 


NOTE: The retaining nut and oil slinger is a one- 
piece steel casting machined with a left-handed 
thread and locked in place on the main drive 
(clutch) gear shaft by being staked into a hole 


Fig. 7-22 Removing Speedometer Drive Gear 


Fig. 7-23 Removing or Installing Oil Slinger 


provided for that purpose. 


2. Install main drive (clutch) gear and bearing in 
transmission case and install snap ring on bearing. 


3. Support rear of case in arbor press and press 
main drive (clutch) gear shaft from bearing (Fig. 
7-24). Tap bearing from case. 


CLUTCH (SLEEVE) AND SYNCHRONIZER 
RINGS—DISASSEMBLE 


1. Turn one synchronizer ring in the clutch 
(sleeve) until the ends of the ring retainer (snap 
ring) can be seen through the slot in clutch sleeve. 


2. Using tool J-932, expand ring retainer in the 
counterbore in clutch sleeve (Fig. 7-25), and with- 
draw synchronizer ring. 


3. Remove other synchronizer ring in same manner. 


Fig. 7-24 Removing Clutch Gear Bearing 
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Fig. 7-25 Removing or Installing Synchronizer Ring 


SYNCHRONIZER ENERGIZER SPRINGS— 
REMOVE 


Under normal operation, it should never be neces- 
sary to replace the energizing springs, however, should 
an energizing spring be removed for any reason, a 
new spring should be installed. The synchronizer 
energizing spring may be removed by slipping a thin 
blade under the spring and raising it sufficiently to 
slide it over the clutch teeth. 


TRANSMISSION CASE EXTENSION OIL 
SEAL AND BUSHING—REMOVE 


1. Using punch or other suitable tool (Fig. 7-26), 
loosen oil seal from rear extension and remove. 


NOTE: Old oil seal should always be discarded 
after removal from extension. 


2. Using tool J-6399, drive bushing from rear into 
case extension (Fig. 7-27). 


CLEANING AND INSPECTION 
TRANSMISSION CASE AND EXTENSION 


1. Wash transmission case and extension outside 
and inside with cleaning solvent and closely inspect 
for cracks. 

2. Inspect faces for burrs or nicks and, if any are 
present, dress them off with a fine cut mill file. 


Fig. 7-26 Removing Extension Oil Seal 


3. Inspect transmission case extension bushing for 
excessive wear and replace if necessary. 


BALL BEARINGS 


1. Wash bearings thoroughly in cleaning solvent. 

2. Blow out bearings with compressed air. 

CAUTION: Do not allow the bearings to spin, but 

turn them slowly by hand. Allowing bearings to 

spin will damage the race and balls. 

3. After cleaning bearings, lubricate them with 
light engine oil and check for roughness. Roughness 


may be determined by turning the outer race by 
hand. 


GEARS 


1. Inspect teeth of all gears for nicks or wear and, 
if necessary, replace any that are worn or damaged. 

2. Check first and reverse sliding gear, making 
certain it slides freely on second and third speed 
clutch. 

3. Check second and third speed clutch, making 
certain it slides freely on mainshaft. 


Fig. 7-27 Removing or Installing Bushing with J-6399 
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ENERGIZING SPRING 


LOCATE OFFSET END OF SPRING BETWEEN 
3RD AND 4TH TEETH OF EITHER BANK OF TEETH 


Fig. 7-28 Position of Synchronizer Ring 
Energizing Spring 


REVERSE IDLER GEAR SHAFT, BUSHINGS, 
THRUST WASHERS AND BEARING; AND 
NEEDLE BEARING ROLLERS 

1. Check reverse idler gear shaft for excessive wear 
and, if wear or damage is indicated, it should be 
replaced. 

2. The bushings used in the reverse idler gear are 
pressed into the gear, then peened into holes in the 
bores to lock them in place. They are accurately bored 
with special diamond boring tools to insure positive 
alignment of the bushings and the shaft, as well as to 
insure proper meshing of the gears. Because of the 
high degree of accuracy to which these parts are 
machined, the bushings are never serviced separately. 


3. Check bushings for excessive wear by inserting 
a narrow feeler gauge between the shaft and the 
bushing. The proper clearance is from .002” to .004’. 

4. The thrust washers and radial roller thrust 
bearing should be closely examined for wear or 
damage and replaced if wear or damage is indicated. 

5. The 50 countergear needle bearing rollers should 
be closely inspected for excessive wear and replaced 
if worn. 

6. Closely inspect the 14 front and 24 rear main- 
shaft pilot needle bearing rollers and replace if worn. 


CLUTCH (SLEEVE), SYNCHRONIZER 
RINGS AND CONES 

1. Check synchronizer cones for wear or for loose- 
ness in clutch sleeve. If cones are damaged in any 
way, it will be necessary to replace entire clutch as- 
sembly and both synchronizer rings. 


2. Inspect synchronizer rings for smoothness. 


3. Place synchronizer rings in synchronizer cones 
and apply pressure with thumbs to see that rings do 
not rock. Excessive rocking indicates a poor fit 
between rings and cones and prevents proper syn- 
chronizing of gears during shifting. 


INTERNAL COMPONENTS—ASSEMBLE 


TRANSMISSION CASE EXTENSION 
BUSHING AND OIL SEAL—REPLACE 


1. Using tool J-6399, drive bushing, from rear of 
transmission, until end of bushing is slightly below 
counterbore for oil seal (Fig. 7-27). 

2. To replace oil seal, coat new seal with sealing 
compound and start straight in bore of case extension. 
Using installer J-5154-A, tap seal into counterbore. 


SYNCHRONIZER ENERGIZING SPRINGS— 
REPLACE 


1. One end of each spring is slightly offset. Each 
spring must be assembled in its groove in main drive 
(clutch) gear and second speed gear with offset, or 
locking end, between third and fourth tooth from 
either end of either of two banks of teeth on these 
gears. This prevents the spring from turning in its 
groove (Fig. 7-28). 

NOTE: In replacing energizing springs, be careful 

not to distort the springs by expanding them too 

much when sliding them over the clutch teeth of 
main drive (clutch) gear and second speed gear. 


CLUTCH (SLEEVE) AND SYNCHRONIZER 
RINGS—ASSEMBLE 


1. Lubricate both synchronizer rings with light 
grease as an aid in preventing synchronizer ring 
“lock-up”. 

2. Install a synchronizer ring retainer (snap ring) 
in counterbore at one end of clutch sleeve. 

3. Insert tool J-932 through slot in clutch sleeve 
(Fig. 7-25), and expand retainer in counterbore. In- 
stall ring in clutch sleeve. 

4. Install other synchronizer ring in same manner. 


NOTE: Make certain retainers seat fully in their 
grooves around the rings so rings will turn freely. 


MAIN DRIVE (CLUTCH) GEAR—ASSEMBLE 


1. Using an arbor press, press main drive (clutch) 
gear bearing on main drive (clutch) gear shaft, 
making certain locating ring groove is toward the 
front of shaft. 

2. Install combination clutch bearing retaining nut 
and oil slinger on main drive (clutch) gear shaft 
(Fig. 7-23), drawing it up tightly with tool J-933. 

3. Lock retaining nut and oil slinger in place by 
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staking it into flat on shaft with center punch. Use 

extreme care so as not to damage threads on shaft. 
CAUTION: The main drive (clutch) gear bearing 
must turn as freely after installation on shaft as it 
turned before being installed. 


MAINSHAFT ASSEMBLY—ASSEMBLE 


1. Slide second speed gear on mainshaft, clutch 
hub to front. 


2. Install thrust washer with oil grooves toward 
gear. 


3. Press rear bearing on mainshaft, making certain 
groove in O.D. of bearing is toward second speed 
gear. 

NOTE: Check position of bearing snap ring groove 

before installing bearing on mainshaft. Bearing 

must seat forward of this groove with minimum 
amount of end play. 


4. Select one of four available snap rings so end 
play of bearing on shaft does not exceed .004”. This 
may be easily determined by trying successively 
larger rings and selecting the thickest ring that will 
enter snap ring groove on shaft. 

5. Start speedometer drive gear on shaft with 
chamfered I.D. of gear toward bearing. Press gear 
on shaft until forward face of gear is 53/64” from 
rear face of bearing (Fig. 7-29). 


6. Install special snap ring on end of mainshaft. 


TRANSMISSION—ASSEMBLE 
REVERSE IDLER GEAR 


1. Coat thrust washers and radial roller thrust 
bearing with grease. 


2. Position radial roller thrust bearing against rear 
of gear (end with chamfered gear teeth) and position 
large thrust washer against bearing. Position small 
thrust washer at opposite (front end) of gear (Fig. 
7-30). 

3. From rear of case, install idler shaft, aligning 
lock pin hole in shaft with hole in case (Fig. 7-30), 
and tap shaft in until front of shaft is flush with 
inner side of rear boss. 


4. Position reverse idler gear assembly in case so 


Fig. 7-29 Mainshaft Assembly 


REVERSE 
IDLER GEAR 


RADIAL ROLLER 
THRUST BEARING 


SMALL REVERSE 


WASHER IDLER SHAFT 


Fig. 7-30 Reverse Idler Gear, Shaft and Thrust Washers 


radial roller thrust bearing is toward rear of case and 
gear is lined up with shaft. With soft hammer, tap 
shaft from rear until lock pin holes are lined up. 


5. Coat new idler shaft lock pin with sealer and 
drive it in approximately 1/16” beyond flush with 
case. Peen hole slightly to ensure lock pin is secure 
and to prevent oil leak. 


6. Install new idler shaft expansion plug in front 
of case. 


COUNTERGEAR AND MAIN DRIVE 
(CLUTCH) GEAR 


1. Apply cup grease in roller bearing area at each 
end of countergear and. insert tool J-5777 in counter- 
gear. 


2. Install 25 roller bearings, around tool J-5777, at 
each end of countergear. The grease will hold bear- 
ings in place while installing countergear assembly 
in case. 


3. Apply grease to bearing thrust washers and 
countergear thrust washers and place bearing thrust 
washers, followed by countergear thrust washers, at 
both ends of countergear (Fig. 7-31), making certain 
tangs on countergear thrust washers face out. 


4. With tool J-5777 in position, place countergear 
in transmission case and rest it on bottom of case. 


COUNTER ROLLER 
GEAR BEARING 


BEARING 
THRUST WASHERS 


COUNTERSHAFT 


COUNTERGEAR 
THRUST WASHER | 


Fig. 7-31 Countergear Assembly 
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Installation of Main Drive (Clutch) 
Gear Assembly 


Fig. 7-32 


5. From inside case, push main drive (clutch) 
gear assembly through opening in front face of case 
and, using a brass drift, tap the clutch gear assembly 
until the clutch gear bearing locating ring groove is 
outside front of case. Assembly must be driven 
straight to prevent damage to bearing (Fig. 7-32). 

6. Install snap ring in bearing groove and tap 
main drive (clutch) gear toward the rear until snap 
ring rests firmly against face of case. 

7. Install main drive (clutch) gear bearing re- 
tainer and new retainer gasket. Gasket must not 
protrude beyond edge of retainer. 

NOTE: The holes in the retainer are unevenly 

spaced so that retainer can be assembled to case 

in only one position, matching up oil return slot 
with oil outlet hole in case. 

8. Apply sealing compound to threads of four 
retainer to case bolts and install bolts and special 
lockwashers. Torque 12 to 15 Ib. ft. 

9. Turn transmission case on flat, or top side. 

10. Lower countergear so that idler gear, main 
drive (clutch) gear and countergears mesh properly. 
Be careful that thrust washers at end of countergear 
are not dislodged. 


COUNTERSHAFT ff 


Fig. 7-33 Installation of Countershaft 


11. Lubricate and start countershaft in case from 
rear, making certain that flat on end of shaft is hori- 
zontal and toward bottom of case. 


NOTE: Flat on shaft must be horizontal and at 
bottom to permit installation of case extension. 


12. Align countergear with shaft and, using soft 
hammer, tap shaft through, pushing bearing loader 
J-5777 out front of case (Fig. 7-33). 

13. Continue to tap shaft until flat on end is flush 
with rear face of case. 


14. Apply cup grease to pilot hole in main drive 
(clutch) gear to retain pilot bearing rollers (Fig. 
7-34). 

15. Install the 14 larger rollers and then insert 
small I.D. spacer. 


16. Insert the large I.D. front spacer, followed by 
the 24 smaller rollers. 


17. Insert the large I.D. rear spacer with cham- 
fered side out. 


SYNCHRONIZING CLUTCH SLEEVE-— 
FIRST AND REVERSE SLIDING GEAR 


1. Insert synchronizing clutch assembly, shoulder 
to front, through rear opening of case. 

2. Line up two inner lugs of clutch sleeve syn- 
chronizing ring with two wide grooves in main drive 
(clutch) gear and slide clutch assembly onto main 
drive (clutch) gear. 

3. Through side opening of case, insert first and 
reverse sliding gear, positioning wide inner bevel and 
small round depression toward rear. Pilot first and 
reverse sliding gear onto clutch. 


4. Position transmission case to receive mainshaft 
(Fig. 7-35). 


MAINSHAFT AND EXTENSION 


1. Carefully insert mainshaft assembly in trans- 


LARGE SMALL ROLLER BEARING 


Z 


SPACER SPACER 14 GROUP 
(REAR) . 


MAINSHAFT MAIN DRIVE 


ROLLER BEARING PILOT HOLE GEAR 


24 GROUP 
LARGE SPACER (FRONT) 


Fig. 7-34 Main Drive (Clutch) Gear Assembly 
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mission case extension and, using tool J-932, spread 
mainshaft bearing snap ring and tap front end of 
mainshaft, using soft hammer, until snap ring seats 
firmly in mainshaft bearing groove. 


2. Affix new extension housing gasket to transmis- 
sion case. 


3. Align clutch splines on mainshaft with clutch 
splines on second speed gear so as to receive the t $ MARKINGS 
two inner lugs of synchronizing ring .of second and , 
third speed clutch. Mark for identification (Fig. 
7-36). 

4. Lower mainshaft assembly through opening at 
rear of transmission case, making certain two inner 
lugs of synchronizing ring engage previously marked 
grooves of mainshaft and second speed gear (Fig. 
7-37). 


CAUTION: Use extreme care when lowering main- 


Fig. 7-36 Alignment of Synchronizer Clutch Splines on 


Mainshaft and Second Speed Gear 
shaft assembly into transmission case to prevent 


roller bearings from falling into mainshaft pilot extension housing fits flush against transmission case. 


hole. Sudden weight exerted on synchronizing rings Tighten bolts 40 to 45 lb. ft. torque. 


may cause them to lock up. 7. Install speedometer driven gear and fitting in 


extension housing as outlined under SPEEDOMETER 
insert the five extension housing to case bolts and DRIVEN GEAR—REPLACE, steps 1 through 5. 
washers, applying special sealing compound to 8. Install side cover as outlined under TRANS- 


6. Set transmission assembly, top side up, on STALL. 


bench. Maneuver second and third speed clutch until 


5. Rotate extension housing to line up with case, 


FLAT ON END 
OF COUNTERSHAFT 


em ee 
‘ ee MARKS 
- qf 


i 


@ 


Fig. 7-35 Position of Transmission Case Assembly for 
Installation of Mainshaft Assembly Fig. 7-37 Installing Mainshaft in Transmission Case 
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THIRD AND FOURTH 
SPEED SHIFTER LEVER 


REVERSE 
SHIFTER 
USE SEALER LEVER 


FIRST AND SECOND 
SPEED SHIFTER LEVER 


Fig. 7-38 Installing Rear Extension Mount 
9. Install clamp, bracket and insulator assembly 
on rear extension. 


TRANSMISSION—INSTALL IN VEHICLE 


1. Raise transmission until rear extension can be 
moved rearwards over center cross member. 

2. Move transmission forward, aligning with rear 
of clutch housing and lower rear extension until 
bracket studs engage holes in cross member support. 

3. Insert aligning studs J-1126 in upper transmis- 
sion to clutch housing bolt holes. 

4. Install two lower transmission to clutch housing 
bolts and tighten 45-60 lb. ft. torque. 

5. Remove aligning studs and install two upper 


transmission to clutch housing bolts and tighten 
45-60 lb. ft. torque. 


® SHIFT ROD TRUNNION® 


ADJUSTING NUTS 


nenionngeenessisin tite i E a 


FIRST AND REVERSE 
SHIFT ROD TRUNNION #A 


Fig. 7-39 Gearshift and Interlock Linkage 
Connected at Transmission 


6. Install two transmission extension bracket to 
cross member retaining nuts. Tighten to 25-35 lb. ft. 
torque (Fig. 7-38). 

7. Connect shift levers and rods (Fig. 7-39). 

8. Connect speedometer cable to speedometer 
driven gear fitting. 

9. Install propeller shaft drive line assembly by 
reversing steps a. through c. under TRANSMISSION 
—REMOVE FROM VEHICLE. 

10. Remove filler plug at side of transmission and 
add 1.8 pints of SAE 80 “Multi-purpose Gear Lubri- 
cant”. Lubricant level should be approximately level 
with bottom of filler plug hole. Install plug. 


TROUBLE DIAGNOSIS AND TESTING 


TROUBLE 
SLIPS OUT OF HIGH GEAR 


a. Transmission loose on clutch housing. 


b. shift rods interfere with engine mounts or clutch 
throw-out lever. 


c. Shifter linkage does not work freely, binds. 


d. Does not fully engage. 


REMEDY 


a. Tighten mounting bolts. 


b. Replace or bend levers and rods to eliminate 
interference. 


c. Adjust and free up shift linkage. Torque reac- 
tions of engine should not cause the lever on trans- 
mission to move. The movement of transmission with 
respect to body and frame should be transferred to 
the control linkage. 

d. Measure length of engagement pattern on 
clutching teeth. If less than 74”, check for bent 
levers, shifter shafts, detent cam plates, control rods 
and other shift linkage. Replace or straighten defec- 
tive parts. 
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TROUBLE 


e. Damaged mainshaft pilot bearing. 


f. Main drive (clutch) gear bearing retainer broken 
or loose. 


g. Dirt between transmission case and _ clutch 
housing. 


h. Misalignment of transmission. 


NOISY IN ALL GEARS 


a. Insufficient lubricant. 
b. Worn countergear bearings. 


c. Worn or damaged main drive (clutch) gear and 
countergear. 


d. Damaged main drive (clutch) gear or main- 
shaft ball bearings. 


e. Damaged speedometer gears. 

NOISY IN HIGH GEAR 
a. Damaged main drive (clutch) gear bearing. 
b. Damaged mainshaft bearing. 
c. Damaged speedometer gears. 

NOISY IN NEUTRAL WITH 

ENGINE RUNNING 
a. Damaged main drive (clutch) gear bearing. 
b. Damaged mainshaft bearing. 


NOISY IN ALL REDUCTION GEARS 


a. Insufficient lubricant. 


b. Worn or damaged clutch gear or countergear. 
NOISY IN SECOND ONLY 
a. Damaged or worn second speed constant mesh 


gears. 


b. Worn or. damaged countergear rear bearings. 
NOISY IN LOW AND REVERSE ONLY 


a. Worn or damaged first and reverse sliding gear. 


b. Damaged or worn low and reverse countergear. 
NOISY IN REVERSE ONLY 


a. Worn or damaged reverse idler gear. 
b. Worn reverse idler bushings. 


c. Damaged or worn reverse countergear. 
EXCESSIVE BACKLASH IN SECOND ONLY 


a. Second speed gear thrust washer worn. 


b. Mainshaft rear bearing not properly installed in 
case. 


c. Universal joint retaining bolt loose. 


d. Worn countergear rear bearing. 


REMEDY 


e. Replace pilot bearing. 


f. Tighten or replace main drive (clutch) gear 
bearing retainer. 


g. Clean mating surfaces. 


h. Shim between transmission case and clutch 
housing. 


a. Fill to correct level. 
b. Replace countergear bearings and shaft. 


c. Replace worn or damaged gears. 
d. Replace damaged bearings. 


e. Replace damaged gears. 


a. Replace damaged bearing. 
b. Replace damaged bearing. 


c. Replace speedometer gears. 


a. Replace damaged bearing. 
b. Replace damaged bearing. 


a. Fill to correct level. 


b. Replace faulty or damaged gears. 


a. Replace damaged gears. 


b. Replace countergear bearings and shaft. 


a. Replace worn gear. 
b. Replace countergear assembly. 


a. Replace reverse idler gear assembly. 
b. Replace reverse idler gear assembly. 


c. Replace countergear assembly. 
a. Replace thrust washer. 
b. Replace bearing, lock or case as necessary. 


c. Tighten bolt. 


d. Replace countergear bearings and shaft. 
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TROUBLE 


EXCESSIVE BACKLASH IN ALL 
REDUCTION GEARS 


a. Worn countergear bushings. 


b. Excessive end play in countergear. 
LEAKS LUBRICANT 


a. Excessive amount of lubricant in transmission. 
b. Loose or broken main drive (clutch) gear bear- 
ing retainer. 


c. Main drive (clutch) gear bearing retainer gasket 
damaged. 


d. Cover loose or gasket damaged. 
e. Operating shaft seal leaks. 

f. Idler shaft expansion plugs loose. 
g. Countershaft loose in case. 


REMEDY 


a. Replace countergear. 


b. Replace countergear thrust washers. 


a. Drain to correct level. 


b. Tighten or replace retainer. 
c. Replace gasket. 


. Tighten cover or replace gasket. 
. Replace operating shaft seal. 
. Replace expansion plugs. 


mimo 


. Replace case. 


TRANSMISSION SPECIFICATIONS 


The transmission face, clutch housing and block 
are accurately squared in production so that each 
unit may be interchanged as necessary. Special 
alignment of these assemblies is not necessary if 
they are installed properly. 


Shift 
Positions 
Low 


Second 
Third 


Lb. Ft 
Screw Assembly (Speedometer Clamp) ...... 3-5 
Shifter Interlock Retainer Stud ............. 3-5 
Shifter Interlock Retainer Nut .............. 3-5 
Screw Assembly (Chip Collector) ........... 3-5 
Clutch Gear Bearing Retainer Bolts ........ 12-15 

Lb. Ft 
Side Cover Bolts ...................0.0.045. 15-18 
Rear Extension Bolts ...................... 40-50 
Transmission Drain Plug .................. 25-35 
Transmission Filler Plug ................... 25-35 
Shift Lever Bolts ..................0....., 12-15 


Rear Clamp Support to Transmission Bolt .. 20-30 
Rear Bracket Support to Cross Member Nuts 25-35 


Insulator Assembly to Support Bracket ...... 25-35 
Gear Shift Intermediate Bracket to 
Transmission Extension Bolt ............ 40-55 


Gear 
Ratios 


dled tees, estat gtd eke & pocaase 2.47:1 


Lb. Ft 
Steering Column Clamp Support Bracket 
to Floor Pan Nuts ....................... 10-20 
Steering Column Clamp Upper Bolt ........ 10-20 
Steering Column Clamp Lower Stud Nut .... 10-20 
Interlock Rod Locknut .................... 5-10 
Lb. In 
Gear Shift Control Rod Trunnion Jam Nut... 60-120 
Clutch Pedal Trunnion Jam Nut .......... 60-120 
Steering Column Lower Bearing Adjusting 
BOS: .dicin Siace ere owe eens 85-125 
Actuator Housing Retaining Screws ....... 10-35 


Direction Signal Switch Retaining Screws .. 10-35 
Back-Up Light Trip Lever Retaining Screw 10-35 
Back-Up Light Switch Assembly Screw .... 10-35 
Steering Column Bracket to Instrument 

Panel Screws 
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SPEEDOMETER GEAR USAGE CHART 
STANDARD 3-SPEED SYNCHRO-MESH TRANSMISSION WITH 8.00 X 14 TIRES 


Speedometer Speedometer Drive 
Sleeve Ass’y. Joint (Adapter) 


Ratio Color Ratio 


Lt. Green .6944 
Lt. Green .7333 
Lt. Green .7692 
Lt. Green .8095 
Required 
Required 


Required 


ma | mm F Rf ROT ms fT mt Fmt Tet 
e}ololHKl|wo]wo]wo]e 
oo | | |] &] DI] wm] & 


Required 


Fig. 7-40 Speedometer Gear Usage Chart 


J-932 


J-6399 


J-933 J-5] 54-A 


SPECIAL TOOLS 


J-932 Snap Ring Pliers 
J-933 Clutch Gear Retainer Nut Wrench 
J-1126 Aligning Studs 
J-5154-A Transmission Extension Oil Seal Installer 
J-5777 Countershaft Bearing Loader 


J-6399 Rear Bearing Extension Bushing—Remove 
and Replace 


Fig. 7-41 Synchro-Mesh Transmission Special Tools 
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DESCRIPTION 


The heavy duty, three-speed, synchro-mesh trans- 
mission (Fig. 7A-1), is used as standard equipment 
on the Star Chief, Bonneville (except Safari), and 
Grand Prix models. It is also used on heavy duty 
chassis, taxi cabs and police cars, and as optional 
equipment on tri-power and 421-HO engines. In de- 
sign, it resembles the standard synchro-mesh trans- 
mission, but the mainshaft and case extension are 
considerably longer. 
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Gears are shifted manually through a concentric 
steering column gearshift mechanism which activates 
two rods connected to the shifter levers at the trans- 
mission case side cover. Two shift forks inside the 
transmission directly engage the gears to be shifted. 

An interlock mechanism of the same type used 
with the standard synchro-mesh transmission is pro- 
vided to assure full engagement of first and reverse 
gears, prevent jumping of first or reverse, and prevent 
shifting in or out of first or reverse gear unless the 
clutch pedal is fully depressed. 


Fig. 7A-1 


Three-Speed, Heavy Duty, Synchro-Mesh Transmission 
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1. Main Drive Gear 16. 2nd and 3rd Speed Clutch Hub 29. Oil Retaining Washer 

2. Main Drive Gear Bearing Retainer 17. Second Speed Gear 30. Countergear Front Thrust Washer 

3. Main Drive Gear Snap Ring 18. Mainshaft (Bronze) 

4. Main Drive Gear Washer 19. First and Reverse Sliding Gear 31. Countershaft Bearing Retainer 

5. Main Drive Gear Bearing 20. Mainshaft Rear Bearing Front Washers 

6. Main Drive Gear Bearing Snap Ring 32. Countershaft Roller Bearings 
Snap Ring 21. Mainshaft Rear Bearing 33. Countershaft Bearing Spacer 

7. Bearing Retainer Gaskets 22. Retainer Extension Gasket 34. Countershaft 

8. Transmission Case 23. Mainshaft Rear Bearing 35. Countergear 


9. Mainshaft Front Roller Bearings 


24. Rear Bearing Retainer Extension 


10. Bearing Spacing Washer 

11. Clutch Hub Retaining Snap Ring 
12. Synchronizing Rings 26 
13. Clutch Key 27 
14. Clutch Key Springs 


Rear Snap Ring 


25. Speedometer Drive Gear 
: 37 
Front Snap Ring 


. Speedometer Drive Gear 


36. Countergear Rear Thrust Washer 
(Bronze) 


. Countergear Rear Thrust Washer 
(Steel) 


38. Reverse Idler Gear 
39. Reverse Idler Gear Shaft 


. Speedometer Drive Gear 
Rear Snap Ring 


15. 2nd and 3rd Speed Clutch Sleeve 28. Retainer Extension Oil Seal AO. Reverse Idler Gear Shaft Lock Key 


Fig. 7A-2 Cross Section of Three-Speed, Heavy Duty, Synchro-Mesh Transmission 


DESIGN 


All gears are of helical design, heat-treated and 
shot-peened for strength and long life. The shafts are 
machined from high grade steel, heat-treated and 
ground to close limits. 


There are five basic gears in the transmission: 
main drive gear, second speed gear, first and reverse 
sliding gear, reverse idler gear and countergear. These 
gears vary in size and design and are so positioned 
that, when one gear is brought into mesh with an- 
other, proper ratios are attained for first, second, 


third and reverse speeds (Fig. 7A-2). 


A synchronizing assembly, consisting of a second 
and third speed clutch hub and sleeve, two synchroniz- 
ing rings and three energizer clutch keys, is retained on 
the front end of the mainshaft to synchronize the 
meshing of gears in all forward speeds. 


The main drive gear is piloted at its front end in a 
single row, prepacked and shielded ball bearing 
mounted in the engine crankshaft. It is supported at 
its rear by a heavy duty ball bearing located at the > 
front end of the transmission case. 
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Fig. 7A-3 Three-Speed, Heavy Duty, Synchro-Mesh—Power Flow in Neutral 


The front end of the mainshaft is piloted in a single 
row of roller bearings set into the pilot hole of the 
main drive gear and the mainshaft proper is carried 
by a heavy duty ball bearing located in the face of 
the rear extension. 


The countergear is supported by a double row of 
roller bearings positioned at each end of the counter- 
shaft. Thrust on the countergear is taken by a bronze 
thrust washer at the front and a bronze and steel 
washer at the rear. 


The second speed gear and reverse idler gear are 
carried on press-fit, ball-indented and steel-backed 
bronze bushings which line the inner bore of these 
two gears. 


The second and third speed clutch hub is splined 
to the mainshaft, while the second speed gear floats 
on the mainshaft. The first and reverse sliding gear 
has six inner splines which engage six outer grooves 
in the mainshaft, allowing forward and rearward 
movement of gear, but prohibiting rotation of gear on 
mainshaft. 
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OPERATION 


The main drive gear, second speed gear and reverse 
idler gear are in constant mesh with the countergear; 
therefore, with the engine running and the engine 
clutch engaged, the main drive gear, second speed gear, 
reverse idler gear and countergear will rotate at all 
times. The main drive gear and second speed gear are 
used in conjunction with the synchronizing assembly 
to reduce the possibility of clashing gears while shift- 
ing. 


OPERATION IN NEUTRAL (Fig. 7A-3) 


In neutral, the first and reverse sliding gear is posi- 
tioned so that it does not mesh with the countergear 
or reverse idler gear. The second and third speed 
clutch is positioned so that it does not engage the 
main drive gear or second speed gear. Therefore, with 
engine clutch engaged, the main drive gear, second 
speed gear, reverse idler gear and countergear are 
turning, but no power is being transmitted through 
the mainshaft. 


Fig. 7A-4.  Three-Speed, Heavy Duty, Synchro-Mesh—Power Flow in First 
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Fig. 7A-5 Three-Speed, Heavy Duty, Synchro-Mesh—Power Flow in Second 


OPERATION IN FIRST (Fig. 7A-4) 


In first speed, the first and reverse sliding gear is 
moved forward to mesh with the countergear, which 
is being turned by the main drive gear. The first and 
reverse sliding gear is now activated by the counter- 
gear and, because the six inner splines of the first and 
reverse sliding gear are seated in the outside diame- 
ter grooves of the mainshaft, torque is applied directly 
to the mainshaft through the first and reverse sliding 
gear. 


OPERATION IN SECOND (Fig. 7A-5) 


In second speed, the first and reverse sliding gear 
is moved toward the rear, assuming a neutral posi- 
tion. The 2nd and 3rd speed clutch (sleeve) is moved 
rearwards to engage the second speed gear, which is 
being turned by the countergear. Since the 2nd and 
3rd speed clutch (hub) is splined to the mainshaft, 
this engagement of the 2nd and 3rd speed clutch with 
the second speed gear imparts torque from the second 
speed gear through the clutch assembly to the main- 
shaft. 
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OPERATION IN THIRD (Fig. 7A-6) 


In third speed, or direct drive, the first and reverse 
sliding gear remains in a neutral position. The 2nd 
and 3rd speed clutch (sleeve) is disengaged from the 
second speed gear and moved forward to engage the 
main drive gear. Since the 2nd and 3rd speed clutch 
(hub) is splined to the mainshaft, torque is applied 
directly to the mainshaft through the 2nd and 3rd 
speed clutch. 


OPERATION IN REVERSE (Fig. 7A-7) 


In reverse speed, the 2nd and 3rd speed clutch as- . 
sumes a neutral position. The first and reverse sliding 
gear is moved rearward to mesh with the reverse 
idler gear, which is being turned by the countergear. 
Since the first and reverse sliding gear is splined to 
the mainshaft, engagement with the reverse idler gear 
will impart torque to the mainshaft; however, because 
the power flows from countergear to reverse idler 
gear and then to the first and reverse sliding gear, the 
direction of rotation is reversed, making it opposite 
that of the engine. 


Fig. 7A-6 Three-Speed, Heavy Duty, Synchro-Mesh—Power Flow in Third 
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Fig. 7A-7 Three-Speed, Heavy Duty, Synchro-Mesh—Power Flow in Reverse 


PERIODIC SERVICE 


TRANSMISSION 


No periodic service of the transmission is required 
except checking for leaks and proper lubricant level 
every 6,000 miles. 


If there is evidence of leakage, the leak should be 
corrected and lubricant added, if needed. Refill capac- 
ity is 2.8 pints. 


Use SAE 80 ‘Multi-purpose Gear Lubricant” when 
refilling. No special additive to this lubricant is re- 
quired or recommended. 


SHIFT CONTROL 


No periodic service of the shift control is required. 
Certain parts are lubricated on assembly and require 
further lubrication only when parts become dry and 
sticky. 


ADJUSTMENTS ON CAR 


GEARSHIFT ROD ADJUSTMENT 


For gearshift rod adjustment of the three-speed, 
heavy duty synchro-mesh transmission, refer to 
GEARSHIFT ROD ADJUSTMENT in SECTION 
7. 


MINOR REPAIRS 


SHIFT LINKAGE AND STEERING COLUMN 


For removal and replacement procedures of shift 
linkage refer to Section 7. Refer to Section 9 for 
steering column removal and overhaul. 


SPEEDOMETER DRIVEN GEAR—REMOVE 


1. Disconnect speedometer cable. 


2. Remove lock plate to extension bolt and lock 
washer and remove lock plate. 


3. Insert screwdriver in lock plate slot in fitting 
and pry fitting, gear and shaft from extension. 


4. Remove O-ring from groove in fitting. 


5. Check gear, shaft and fitting for wear and re- 
place, if necessary. 


SPEEDOMETER DRIVEN GEAR-—REPLACE 


1. Install new O-ring in groove of fitting and insert 
shaft. 


2. Hold the assembly so slot in fitting is toward 
lock plate boss on extension and insert assembly in 
extension. 


3. Push fitting into extension until lock plate can 
be inserted in groove. 


4. Install lock plate to extension bolt and lock 
washer and tighten securely. 


5. Connect specdometer cable to speedometer 
driven gear. 


TRANSMISSION EXTENSION OIL SEAL— 
REMOVE AND REPLACE 

To inspect or replace the rear extension oil seal, it 
is necessary to remove the propeller shaft drive line 
assembly from the vehicle. 


1. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


2. Use suitable rubber band to hold bearings onto 
journals, if tie wire has been removed, to prevent loss 
of needle bearings when rear joint is disconnected. 


3. Slide propeller shaft assembly rearward to dis- 


engage yoke from splines on transmission mainshaft 
and remove. 
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Fig. 7A-8 Gearshift Linkage 


4. Using punch or other suitable tool, loosen seal 
from extension and remove. 


5. Wash counterbore with cleaning solvent and in- 
spect for damage. 


6. Inspect propeller shaft yoke for nicks, burrs or 
scratches which would cut new seal or cause seal to 
leak or damage bushing. 


7. Coat new seal with sealing compound and start 
straight in bore of case extension. Using installer 
J-5154-A, tap seal into counterbore. 


8. Install propeller shaft assembly by reversing 
steps 1 through 3 above. 
TRANSMISSION SIDE COVER—REMOVE 
AND REPLACE 


The transmission side cover can be removed, over- 
hauled and installed without removing the transmis- 
sion from chassis. 


REMOVE 


1. Remove drain plug at bottom of case and drain 
lubricant from transmission. 


2. Disconnect shift rods and levers at transmission 
side cover, (Fig. 7A-8). 
curing cover to side of case and withdraw side cover 


3. Remove nine cap screws and lock washers se- 
curing cover to side of case and withdraw side cover 
assembly and gasket from case. 


DISASSEMBLE 


1. Remove nuts, lock washers and flat washers and 
withdraw outer shift control levers from shift lever 
shafts. 


2. Remove shift forks from shift levers (Fig. 7A-9). 


3. Remove inner shift levers, two steel poppet 


INTERLOCK Ie 
LEVER 


balls, poppet spring, interlock pin, and interlock 
sleeve from cover. 


4. Remove O-ring seals from shift lever shafts. 
ASSEMBLE 


1. Install new O-ring seals in grooves of shift 
lever shafts. 


2. Install first and reverse shift lever in cover. 


3. Assemble interlock sleeve, poppet ball, poppet 
spring, and interlock pin in cover with ball engaging 
center detent in first and reverse shift lever cam. 
Place other poppet ball againt spring and, depress- 
ing ball with screwdriver, install second and third 
shift lever in cover (Fig. 7A-9). 


4. Check clearance between end of _ interlock 
sleeve and shift lever cams when one lever is in 
neutral (center detent) and the other lever is shifted 
into gear position. Clearance should be .001” to 
007”. Interlock sleeves are available in lengths of 
1.0235”, 1.0185”, 1.0135”, and 1.0085” to provide 
selection for proper clearance. 


5. Install outer shift control levers on shift lever 
shafts and secure with flat washers, lock washers and 
nuts. Tighten nuts securely. 


6. Assemble first and reverse shift lever to its shaft. 


REPLACE 


1.. Remove all particles of old gasket and affix new 
gasket on case. 


2. Place transmission gears in neutral. Position 
shift forks on cover in neutral (center detent). 


3. Assemble cover to transmission case making 
sure shift forks engage grooves in second and third 
speed clutch sleeve and in first and reverse sliding 
gear (Fig. 7A-2). 


4. Apply suitable sealing compound to threads of 
nine cover to case cap screws and install cap screws 
and lock washers. Torque 12 to 15 Ib. ft. 


5. Connect first and reverse shift rod to its lever and 
install interlock lever and second and third shift 
lever and cross shaft assembly (Fig. 7A-8). 


6. Connect interlock lever rod to lever (Fig. 7A-8). 


7. Install drain plug in bottom of transmission 
case. 


8. Remove filler plug at side of transmission case 
and add 2.8 pints of SAE 80 “Multi-purpose Gear 
Lubricant.” Lubricant should be approximately level 
with bottom of filler plug hole. Install plug. 
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Fig. 7ZA-9 Side Cover—Exploded View 


MAJOR REPAIRS 


TRANSMISSION—REMOVE AND OVERHAUL 


1. Remove drain plug at bottom of transmission 
‘case and drain lubricant. Replace drain plug. 


2. Remove propeller shaft drive line assembly as 
follows: 


a. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


b. Use a suitable rubber band to hold bearing 
onto journals, if tie wire has been removed, to pre- 
vent loss of needle bearings when rear joint is dis- 
connected. 


c. Remove complete drive line assembly by slid- 
ing rearward to disengage yoke from splines on 
transmission mainshaft. 


3. Disconnect speedometer cable. 


4. Disconnect shift rods and levers at side cover 
(Fig. 7A-8). 


5. Support rear of engine with floor jack. 


6. Remove two transmission bracket to cross mem- 
ber retaining nuts. 


7. Remove upper transmission to clutch housing 
bolts and install transmission aligning studs J-1126. 


CAUTION: Aligning studs must ‘be used since they 
support transmission and prevent distortion of 
clutch driven plate hub when lower transmission 
bolts are removed. 


8. Remove lower transmission to clutch housing 
bolts. 


9. Support transmission and remove frame cross 
member support. 


10. Withdraw transmission from clutch housing 
and remove. 


TRANSMISSION—DISASSEMBLE 


1. Remove nine cap screws and lock washers secur- 
ing side cover to transmission case. 
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Fig. 7ZA-10 Transmission Side Cover 


2. Remove side cover assembly and gasket (Fig. 
7A-10). 

NOTE: If cover is to be disassembled for inspec- 

tion and replacement of worn parts, follow proce- 


dures 1 through 4 under TRANSMISSION SIDE 
COVER—DISASSEMBLE. 
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Fig. 7A-11 Rear Bearing Retainer Rotated 
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Fig. 7A-12 Bearing Loader Positioned in Countergear 


3. Remove clamp, bracket and insulator assembly 
from rear extension. | 


4. Remove four cap screws and lock washers secur- 
ing mainshaft rear bearing retainer extension to case 
and move extension away from case approximately 
1%” then rotate retainer to expose countershaft and 
lock key (Fig. 7A-11). 


5. From front of transmission case, drive counter- 
shaft to rear, using countershaft bearing loader tool 
J-5589. 


NOTE: When lock key in countershaft clears 
transmission case (Fig. 7A-11), remove lock key 
to permit countershaft to clear rear bearing re- 
tainer extension. 


6. Drive countershaft all the way out and leave 
tool J-5589 in the countergear to retain the roller 
bearings (Fig. 7A-12). 


7. Lower countergear down in transmission case, 
then remove rear bearing retainer extension, gasket, 
and mainshaft assembly from transmission case as 
shown in Fig. 7A-13. 


MAINSHAFT 


ASSEMBLY 
TRANSMISSION CASE 


REAR BEARING 
RETAINER EXTENSION 


Fig. 7A-13 Removing or Replacing Rear Bearing 
Retainer and Mainshaft Assembly 
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Fig. 7A-14. Exploded View of Main Drive Gear with Retainer and Gasket 


8. Remove 14 mainshaft front roller bearings from 
inside the main drive gear (Fig. 7A-14). 


9. Remove bearing spacing washer from front end 
of mainshaft (Fig. 7A-14). 


10. Remove four cap screws and lock washers 
securing main drive gear bearing retainer to case. 
Remove bearing retainer and gasket (Fig. 7A-15). 


11. Remove main drive gear snap ring and washer 
from main drive gear at front side of main drive gear 
bearing, using snap ring pliers. Place transmission 
case on end on arbor press bed and press main drive 
gear out of bearing. 


12. Remove oil retaining washer from main drive 
gear. 


13. Tap the main drive gear bearing out through 
front of case and remove main drive gear bearing 
snap ring from outside diameter of shaft. 


14. Using 14” brass drift, drive reverse idler gear 
shaft to rear of case until lock key can be removed. 


15. Remove lock key and, from rear of case, drive 
idler gear shaft into case. 

16. Remove reverse idler gear and shaft from trans- 
mission case. 


17. Remove countergear assembly and_ thrust 
washers from transmission case. 


18. Remove tool J-5589 from countergear and re- 
move the 80 roller bearings, four bearing retaining 
washers and bearing spacer from inside countergear 
(Fig. 7A-16). 


19. Remove synchronizing ring from front side of 
second and third speed clutch sleeve. Remove clutch 
hub retaining snap ring from front end of mainshaft, 
using snap ring pliers as shown in Fig. 7A-17. 


NOTE: If relationship of second and third speed 
clutch sleeve and second and third speed clutch hub 
is not marked, mark them for assembly purposes. 


20. Remove second and third speed clutch sleeve 
from clutch hub and remove clutch hub from main- 
shaft (Fig. 7A-18). 


‘MAIN DRIVE GEAR 
BEARING RETAINER 


COUNTERSHAFT 


Fig. 7A-15 Main Drive Gear and Bearing Retainer 
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Fig. 7A-16 Exploded View of Countergear Assembly with Reverse Idler Gear and Shaft 


21. Remove two clutch key springs and three 
clutch keys from clutch hub (Fig. 7A-19). 


22. Remove rear synchronizing ring and second 
speed gear from mainshaft. 


23. Remove first and reverse sliding gear from 
mainshaft. 


24. Remove speedometer driven gear lock plate to 
extension bolt and lock washer and remove lock plate. 


25. Insert screwdriver in lock plate slot in fitting 
and pry fitting, gear and shaft from extension. 


26. Remove mainshaft rear bearing front snap ring 
from rear bearing retainer extension and, using soft 
hammer, tap mainshaft and rear bearing out of re- 
tainer extension. 


27. Remove snap ring from rear of speedometer 
drive gear. 


28. Remove speedometer drive gear. detent ball 
and front speedometer drive gear snap ring. 


29. Remove mainshaft rear bearing rear snap ring. 


30. Using arbor press, press mainshaft rear bearing 
toward rear of shaft until loose and remove. 


31. Using punch or other suitable tool, loosen oil 
Fig. ZA-17 Removing or Replacing Mainshaft Snap Ring seal from rear bearing retainer extension and remove. 
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Fig. 7A-18 Mainshaft and Gears—Exploded View 


CLEANING AND INSPECTION 

CLUTCH KEY CLUTCH KEY SPRING == CLUTCH HUB 

TRANSMISSION CASE AND REAR 
BEARING RETAINER EXTENSION 


1. Wash the transmission case and rear extension 
thoroughly inside and out with cleaning solvent, then 
inspect them for cracks. 


2. Check the front and rear faces for burrs or nicks 
and, if any are evident, dress them off with a fine cut 
mill file. 


3. Check bearing and shaft bores in case and, if 
damaged, replace case. 


BALL BEARINGS 


/ CLUTCH KEY 


1. Wash all bearings thoroughly in cleaning sol- 


vent, then blow bearings dry with compressed air. Sie EEX 


CAUTION: Do not allow bearings to spin, buf turn 
them slowly by hand. Allowing bearings to spin Fig. 7A-19 Clutch Keys and Synchronizer Springs 
may damage the race and balls. Installed in Clutch Hub 
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2. After cleaning bearings, lubricate them with light 
engine oil and check for roughness by slowly turning 
the outer race by hand. 


GEARS 


1. Inspect teeth of all gears for excessive wear, 
chips, or cracks, and replace any that are not in good 
condition. 


2. Inspect bushings in second speed gear and re- 
verse idler gear for wear or damage. If either bushing 
is worn or damaged, replace the complete gear assem- 
bly. Bushings are never serviced separately. 


3. Check first and reverse sliding gear for freedom 
of movement on the mainshaft. 


4. Check the second and third speed clutch sleeve 
to see that it slides freely on the clutch hub. 


NEEDLE ROLLER BEARING AND THRUST WASHERS 


1. Closely inspect the 14 mainshaft front roller 
bearings and 80 countergear roller bearings for exces- 
sive wear and, if wear is indicated, replace. 

2. Check bronze and steel countergear thrust wash- 
ers to see that tangs are not bent or distorted. 


SYNCHRONIZER RINGS 


1. Check second and third speed clutch synchro- 
nizer rings for wear, roughness, or damage and replace 
if necessary. 


TRANSMISSION—ASSEMBLE 


MAINSHAFT ASSEMBLY—ASSEMBLE AND INSTALL 


1. From rear of mainshaft, slide rear bearing on 
shaft and press into place, using suitable split plates 
in an arbor press. 


2. Install mainshaft rear bearing rear snap ring in 
groove in mainshaft. 


3. Install speedometer drive gear front snap ring in 
groove in mainshaft. 


4. Slide speedometer drive gear on shaft from rear, 
positioning detent ball in detent hole in shaft. Line up 
inner groove of speedometer drive gear with detent 
ball and position gear over ball. 


5. Install speedometer drive gear rear snap ring in 
groove in mainshaft. 


6. Install mainshaft through front opening of rear 
bearing retainer extension and, with soft hammer, tap 
front end of mainshaft until rear bearing clears front 
snap ring groove in retainer extension. 


7. Secure mainshaft and rear bearing in place by 
installing rear bearing front snap ring in groove of 
retainer extension. 


8. Coat new oil seal with sealing compound and 
start straight in bore of rear extension. Using installer 
J-5154-A, tap seal into counterbore. 


9. Install first and reverse sliding gear, shift hub 
forward, over front end of mainshaft. 


10. Install second speed gear, hub forward, over 
front end of mainshaft. 


11. Assemble clutch key springs in second and 
third speed clutch hub, with one end of each spring 
positioned in same slot and other end free, and place 
the three clutch keys in their respective slots in hub 
(Fg. 7A-19). 


12. Install second and third speed clutch sleeve on 
clutch hub, aligning marks made during disassembly. 


13. Place synchronizing ring on rear, or shoulder 
side, of the sleeve and hub assembly, making certain 
slots in ring are aligned with clutch keys. 


NOTE: A light lubricant applied to inner surface 
of synchronizing rings will help prevent rings from 
locking up during final assembly. 


14. Install sleeve, hub, and synchronizing ring as- 
sembly on mainshaft, clutch sleeve shoulder to rear, 
and secure with clutch hub retaining snap ring (Fig. 
7A-17). 


15. Install bearing spacing washer on pilot at front 
end of mainshaft. | 
COUNTERGEAR—ASSEMBLE AND INSTALL 


1. Place countergear bearing spacer and counter- 
gear bearing loader J-5589 inside the countergear. 


2. At one end of countergear, install one row of 20 
roller bearings, laying them around bearing loader 
J-5589 and seating them against bearing spacer 
(Fig. 7A-20). 


3. Install bearing retainer washer. 


4. Install second row of 20 roller bearings over 
bearing loader J-5589. 


5. Install bearing retainer washer on outer end of 
countergear. 
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Fig. 7ZA-20 Installing Roller Bearings in Countergear 


6. At other end of countergear, repeat installation 
procedures 2 through 5 above, being careful not to 
dislodge bearings from position. 


7. Place large bronze thrust washer at front end of 
countergear, tang facing out so that it will seat in 
groove at front of case. Retain with grease. 


8. Place smaller bronze thrust washer against rear 
of countergear, tangs facing gear and seated in 
grooves. Retain with grease (Fig. 7A-16). 


9. Through side cover opening in transmission 
case, insert countergear assembly, large gear end 
toward front of case. Rest countergear assembly on 
bottom of case. 


10. Place steel thrust washer at rear of countergear 
between bronze thrust washer and case, positioning 
tang on steel thrust washer in groove in case. 


MAIN DRIVE GEAR—ASSEMBLE AND INSTALL 


1. Install oil retaining washer (Fig. 7A-14), on 
main drive gear, depressed side up. 


2. Tap main drive gear bearing on shaft, snap ring 
groove to front, using tool J-6133-A. 


3. Install main drive gear washer against bearing 
inner race and secure in place by installing main 
drive gear snap ring in groove provided in drive gear. 


4. From inside case, push main drive gear assem- 
bly through opening in front face of case. Using soft 
hammer, tap assembly from rear until bearing attains 
proper position for installation of snap ring. 


CAUTION: Make certain assembly is driven straight 
fo prevent damage to bearing. 


5. Install snap ring in groove of bearing and tap 
front end of shaft until snap ring rests firmly against 
face of case. 


6. Position main drive gear bearing retainer over 
main drive gear and flush against drive gear bearing 
outer race. Using feeler gauge, check clearance be- 
tween bearing retainer bolting flange and transmis- 
sion case to determine thickness of gaskets required to 
form a seal. 


NOTE: Gaskets are available in thicknesses of 
.010” and .015”. 


7. Remove bearing retainer, select gasket combina- 
tion of proper thickness, and install gaskets and bear- 
ing retainer, making certain oil groove in retainer is 
lined up with oil outlet hole in case. 


8. Apply suitable sealing compound to threads of 
four retainer to case cap screws and insert cap screwe 
and lock washers. Tighten 12-15 lb. ft. torque. 


9. Position reverse idler gear in rear of case, cham- 
fer on teeth toward front and, from rear, start idler 
gear shaft through case and gear. 


10. Place lock key in notch at rear of idler gear 
shaft, then drive shaft into case until lock key seats 
against cutout in case and shaft is flush with rear of 
case. 


11. Coat bore at rear end of main drive gear with 
heavy lubricant and insert the 14 roller bearings in 
bore (Fig. 7A-14). 


12. Place new rear bearing retainer extension gas- 
ket on front end of extension. 


13. Lightly lubricate inner surface of front syn- 
chronizing ring and install on hub of main drive gear, 
positioning one clutch key slot so that it is visible 
from side opening in case. 


14. On top of 2nd and 3rd speed clutch sleeve, 
mark position of one clutch key and align mark with 
clutch key slot in synchronizing ring. 


15. Carefully install mainshaft and extension as- 
sembly through opening in rear of case (Fig. 7A-13), 
making certain front end of mainshaft enters roller 
bearings at rear of main drive gear and mark on 
clutch sleeve lines up with slot in synchronizing ring. 


CAUTION: Extreme care should be taken when in- 
stalling mainshaft to prevent roller bearings from 
being forced into lubricant opening in drive gear. 


16. Place transmission on its top side to assist in 


correctly positioning countergear and to help align 
countergear with shaft opening in case. 


NOTE: Rotating main drive gear back and forth 


will help in aligning countergear thrust washers 
with shaft opening in case. 
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Fig. 7A-21 Rear Bearing Retainer Rotated 

17. With rear bearing retainer extension rotated as 
shown in Fig. 7A-21, insert countershaft through ex- 
posed shaft opening in rear of case, making certain 
the shaft passes through both thrust washers before it 
enters countergear. 


18. Using soft hammer, tap countershaft through 
countergear, forcing tool J-5589 out opening at front 
of case. 


19. Before countershaft is driven fully into place, 
install lock key in notch at rear of shaft, then drive 
shaft in until lock key seats against cutout in case. 


20. Align mainshaft rear bearing retainer extension 
and gasket with transmission case. 


21. Apply suitable sealer to threads of four exten- 
sion to case cap screws and install cap screws and 
lock washers and finger tighten. 


22. Check both synchronizing rings through side 
opening in case, to insure freedom of movement, and 
then tighten cap screws 55-60 Ib. ft. torque. 
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23. Install speedometer driven gear and fitting in 
extension housing as outlined under SPEEDOME- 
TER DRIVEN GEAR—REPLACE, steps 1 through 
4, 


24. If transmission side cover is disassembled, as- 
semble as outlined under TRANSMISSION SIDE 
COVER—ASSEMBLE, steps 1 through 6. 


25. Install side cover assembly on transmission as 
outlined under TRANSMISSION SIDE COVER— 
REPLACE, steps 1 through 4. 


26. Install clamp, bracket and insulator assembly 
on rear extension. 


TRANSMISSION—INSTALL IN VEHICLE 

1. Raise transmission, aligning with rear of clutch 
housing and insert aligning studs J-1126 in upper 
transmission to clutch housing bolt holes. 

2. Support transmission and install frame cross 
member support. 

3. Install two lower transmission to clutch housing 
bolts and tighten 45-60 Ib. ft. torque. 

4. Remove aligning studs and install two upper 
transmission to clutch housing bolts and tighten 45-60 
lb. ft. torque. 

5. Install two transmission extension bracket to 
cross member retaining nuts. Tighten to 25-35 lb. ft. 
torque. 

6. Connect first and reverse shift rod to its lever 
and install interlock lever and second and third shift 
lever cross shaft assembly (Fig. 7A-22). 

7. Connect interlock lever rod to lever (Fig. 7A-22). 


8. Connect speedometer cable to speedometer 
driven gear fitting. 

9. Install propeller shaft drive line assembly by 

reversing steps a. through c. under TRANSMISSION 
—REMOVE FROM VEHICLE. 
10. Remove filler plug at side of transmission and 
add 2.8 pints of SAE 80 “Multi-purpose Gear Lubri- 
cant.” Lubricant level should be approximately level 
with bottom of filler plug hole. Install plug. 


FIRST AND REVERSE 
HIFT_ROD 


NTERLOCK LEVER ROD 


SHIFT LEVER 


INTERLOCK 
LEVER 


Fig. 7A-22 Proper Assembly of Shift Rods to Shift Levers 


@ SECOND AND 
THIRD SHIFT 
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TROUBLE DIAGNOSIS AND TESTING 


TROUBLE 


SLIPS OUT OF HIGH GEAR 
a. Transmission loose on clutch housing. 


b. Shift rods interfere with engine mounts or clutch 
throw-out lever. 


c. Shifter linkage does not work freely, binds. 


d. Does not fully engage. 


e. Damaged mainshaft pilot bearing. 


f. Main drive gear bearing retainer broken or loose. 


g. Dirt between transmission case and clutch 
housing. 


h. Misalignment of transmission. 


NOISY IN ALL GEARS 
a. Insufficient lubricant. 
b. Worn countergear bearings. 


c. Worn or damaged main drive gear and counter- 
gear. 


d. Damaged main drive gear or mainshaft ball 
bearings. 


e. Damaged speedometer gears. 


TROUBLE 


NOISY IN HIGH GEAR 
a. Damaged main drive gear bearing. 
b. Damaged mainshaft bearing. 


c. Damaged speedometer gears. 


NOISY IN NEUTRAL WITH ENGINE RUNNING 
a. Damaged main drive gear bearing. 


b. Damaged mainshaft bearing. 


REMEDY 


a. Tighten mounting bolts. 


b. Replace or bend levers and rods to eliminate 
interference. | 


c. Adjust and free up shift linkage. Torque reac- 
tions of engine should not cause the lever on trans- 
mission to move. The movement of transmission with 
respect to body and frame should be transferred to 
the control linkage. 


d. Measure length of engagement pattern on 
clutching teeth. If less than 74, check for bent 
levers, shifter shafts, detent cam plates, control rods 
and other shift linkage. Replace or straighten parts. 


e. Replace pilot bearing. 


f. Tighten or replace main drive gear bearing 
retainer. 


g. Clean mating surfaces. 


h. Shim between transmission case and clutch 
housing. 


a. Fill to correct level. 
b. Replace countergear bearings and shaft. 


c. Replace worn or damaged gears. 
d. Replace damaged bearings or main drive gear. 


e. Replace damaged gears. 


REMEDY 


a. Replace damaged bearing. 
b. Replace damaged bearing. 


c. Replace speedometer gears. 


a. Replace damaged bearing. 


b. Replace damaged bearing. 
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TROUBLE 


NOISY IN ALL REDUCTION GEARS 
a. Insufficient lubricant. 


b. Worn or damaged main drive gear or counter- 
gear. 


NOISY IN SECOND ONLY 


a. Damaged or worn second speed constant mesh 
gears. 


b. Worn or damaged countergear rear bearings. 


NOISY IN LOW AND REVERSE ONLY 
a. Worn or damaged first and reverse sliding gear. 


b. Damaged or worn low and reverse countergear. 


NOISY IN REVERSE ONLY 
a. Worn or damaged reverse idler gear. 
b. Worn reverse idler bushings. 


c. Damaged or worn reverse countergear. 


EXCESSIVE BACKLASH IN SECOND ONLY 
a. Second speed gear thrust washer worn. 


b. Mainshaft rear bearing not properly installed in 
case. 


c. Worn countergear rear bearing. 


EXCESSIVE BACKLASH IN ALL 
REDUCTION GEARS 


a. Worn countergear bushings. 


b. Excessive end play in countergear. 


LEAKS LUBRICANT 
a. Excessive amount of lubricant in transmission. 


b. Loose or broken main drive gear bearing re- 
tainer. 


c. Main drive gear bearing retainer gasket 
damaged. 


d. Cover loose or gasket damaged. 
e. Operating shaft seal leaks. 
f. Idler shaft expansion plugs loose. 


g. Countershaft loose in case. 


REMEDY 


a. Fill to correct level. 


. Replace faulty or damaged gears. 


. Replace damaged gears. 


. Replace countergear bearings and shaft. 


a. Replace worn gear. 


. Replace countergear assembly. 


a. Replace reverse idler gear assembly. 
. Replace reverse idler gear assembly. 


. Replace countergear assembly. 


a. Replace thrust washer. 


. Replace bearing, lock or case as necessary. 


. Replace countergear bearings and shaft. 


a. Replace countergear. 


. Replace countergear thrust washers. 


a. Drain to correct level. 


. Tighten or replace retainer. 


. Replace gasket. 


. Tighten cover or replace gasket. 
. Replace operating shaft seal. 
. Replace expansion plugs. 


. Replace case. 


HEAVY DUTY TRANSMISSION 7A-17 
TRANSMISSION SPECIFICATIONS TORQUE SPECIFICATIONS 
hae : Lb. Ft 
The transmission face, clutch housing and block Sapci Aeeerabiy 0G Bekdo teh SIBTABY: ace. vx: 3-5 


are accurately squared in production so that each 
unit may be interchanged as necessary. Special align- 
ment of these assemblies is not necessary if they are 
installed properly. 


Shift Gear 
Positions Ratios 
DOW. seis eine be gu Bod Bosses Took cho REO ol Dos Gage ASS 2.49 to 1 
SECON: ov. ph ax8 Gonos 4 BRE eo earn dak oh 1.59 to 1 
MOE sep 8 certs Gopi Rheps Gar GIES Boho GI he, OA 1.00 to 1 
TREVEISS 6 gh cet hold awd hoe et ha hee ew 3.15 to 1 
Lubricant Capacity ..................... 2.8 pints 


Main Drive Gear Bearing Retainer Bolts .. 12-15 


Side Cover Bolts: <.4.<. 04 oS4.t-ph00% 4h ode aod <8 12-15 
Rear Bearing Retainer Extension Bolts ...... 55-60 
PPAR ohne int ad eee al eo ek eee ned beet 25-35 
Piller PIU ies, bs Sy eb lly ala ie beds 25-35 
Rear Clamp Support to Transmission Bolt ... 20-30 


Rear Bracket Support to Cross Member Nuts 25-35 
Insulator Assembly to Support Bracket ...... 25-35 
Interlock Rod Lock Nut .................. 5-10 


SPEEDOMETER GEAR USAGE CHART 
HEAVY DUTY 3 SPEED SYNCHRO-MESH TRANSMISSION WITH 8.00 x 14 TIRES 


Speedometer Speedometer 
Sleeve Assy. Drive Joint (Adapter) 
pear Asie Rai 


41:9 (4.55) 


43:10 (4.30 
41:10 (4.10) 
ae:10 (2.90) | 


Lt. Green .7333 


Lt. Green .7692 
Yellow Not Required 


pana ey aoe le [Nt Regard 


Fig. 7A-23 Speedometer Gear Usage Chart 


SPECIAL TOOLS 


J-5154-A 
J-932 Snap Ring Pliers 


J-1126 Aligning Studs 


J-5589 


VA 


J-5154-A Transmission Extension Oil Seal Installer 


J-6133-A 


Countershaft Needle Bearing Loader 


J-6133-A Main Drive Gear Bearing Installer 


Fig. 7A-24 Three-Speed Heavy Duty Transmission Special Tools 
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FOUR-SPEED TRANSMISSION AND SHIFT LINKAGE 


CONTENTS OF THIS SECTION 
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Minor Repairs 
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Transmission Side Cover— 
Assemble and Replace ................. 7B-7 


Major Repairs 


Transmission—Remove and 
Overhaul .................0 00000 eee. 7B-7 


DESCRIPTION 


The four-speed synchro-mesh transmission (Fig. 
7B-1) is available only on special order and is engi- 
neered to operate on all Pontiac models. It consists 
of two basic sections; the transmission case, or 
forward section, and the case extension, or rear sec- 
tion. The forward section contains the four forward 
speed gear assemblies, clutch assemblies and syn- 
chronizing mechanisms, while the rear section con- 
tains the reverse gear assembly. 


Gearshifting is manual through a floor-type gear- 
shift lever which activates shift control rods connected 
to the transmission cover shifter levers for first 
through fourth gears, and to the reverse lever located 
in the case extension. The shifter lever to the rear of 
the transmission cover controls the first and second 
speed gears, while the lever to the front controls the 
third and fourth speed gears. 


All four forward gears are provided with synchro- 
nizing clutches which can be engaged while the car 
is in motion (Fig. 7B-1). Closely spaced gear ratios of 
2.54 (first), 1.92 (second), 1.51 (third) and 1.00 
(fourth) provide excellent ratio matching with mini- 
mum loss of engine speed at the shift points. Reverse 
gear (2.61 ratio) is not synchronized; therefore, ve- 
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hicle should be brought to a complete stop before 
engaging reverse gear. 


The transmission may be used as an aid in decel- 
erating by downshifting in sequence without double 
clutching or gear clashing due to all forward speeds 
being synchronized. 


DESIGN 


The four-speed transmission incorporates helical 
gears specially designed to provide high torque capac- 
ity without additional weight, and gear teeth propor- 
tioned to operate at high speeds with neither excessive 
heat generation nor excessive frictional losses. Shafts, 
bearings, high capacity clutches and other precision 
parts are held to close limits, providing proper clear- 
ances necessary for durability during extended heavy 
usage. 


Seven basic gears are utilized in this transmission. 
They are: main drive gear, third speed gear, second 
speed gear, first speed gear, reverse gear, countergear 
and reverse idler gear (front and rear). See Fig. 7B-1. 


The front end of the main drive gear is piloted in a 
single row, prepacked and shielded ball bearing 
mounted in the engine crankcase, while the rear end 
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1. Bearing Retainer 6. Third Speed Gear 

2. Main Drive Gear 7. Thrust Bearing 

3. Fourth Speed 8. Second Speed Gear 
Synchronizing Ring 9. Second Speed 

4. Third and Fourth Speed Synchronizing Ring 
Clutch Assembly 10. First and Second Speed 

5. Third Speed Clutch Assembly 
Synchronizing Ring 

Fig. 7B-1 


is supported by a heavy duty ball bearing located at 
the front end of the transmission case. 


The front end of mainshaft is piloted in a row 
of roller bearings set into the hollow end of the main 
drive gear and the rear end is Carried by a heavy duty 
ball bearing located at the rear end of the trans- 
mission case. rs 


The countergear is carried on a double row of roller 
bearings positioned at both ends of the gear, while 
thrust is taken on thrust washers located at front and 
rear of gear. 


The two-piece reverse idler gear is carried on press- 
fit bronze bushings and thrust is taken on thrust 


guniaaann 


TOP VIEW OF REVERSE IDLER GEARS 


11. First Speed 17. Countergear 
Synchronizing Ring 18. Countergear Bearing 

12. First Speed Gear Roller Spacer 

13. Reverse Gear 19. Countergear Bearing 

14. Speedometer Drive Gear Roller 

15. Mainshaft 20. Countershaft 


16. Reverse Idler Gear (Rear) 21. Reverse Idler 
(Gear) (Front) 


Cross Section of Four-Speed Synchro-Mesh Transmission 


washers located between the front of the gear and the 
back of the reverse idler thrust boss and the rear of 
the gear and the reverse idler shaft boss in the case 
extension. 


The first, second and third speed gears have press- 
fit bushings lining their inner bores which enable 
these gears to float freely on the mainshaft, while the 
reverse speed gear has splines on its inner bore to 
prevent the gear from rotating on the mainshaft but 
allow forward and rearward movement of this gear. 


The two clutch assemblies are splined to the main- 
shaft so that they can impart torque to the mainshaft 
whenever they engage a rotating gear. 
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Fig. 7B-2 


OPERATION 


The main drive gear, third speed gear, second 
speed gear, first speed gear and reverse idler gears are 
in constant mesh with the countergear; therefore, with 
the engine running and the engine clutch engaged, 
torque is imparted to the main drive gear and through 
the countergear to the third, second, first, and reverse 
idler at all times. 


OPERATION IN NEUTRAL (Fig. 7B-2) 


In neutral, with engine clutch engaged, the main 
drive gear turns the countergear. The countergear 
then turns the third, second, first, and reverse idler 
gears. But, because the third and fourth and first and 
second speed clutch (sleeves) are neutrally positioned, 
and the reverse speed gear is positioned at the rear, 
away from the reverse idler gear, power will not flow 
through the mainshaft. 
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Four-Speed Synchro-Mesh—Power Flow in Neutral 


OPERATION IN FIRST (Fig. 7B-3) 


In first speed, the first and second speed clutch 
(sleeve) is moved rearwards to engage the first 
speed gear, which is being turned by the countergear. 
Because the first and second speed clutch (hub) is 
splined to the mainshaft, torque is imparted to the 
mainshaft from the first speed gear through the clutch 
assembly. 


OPERATION IN SECOND (Fig. 7B-4) 


In second speed, the first and second speed clutch 
(sleeve) is moved forward to engage the second speed 
gear, which is being turned by the countergear. This 
engagement of the clutch (sleeve) with the second 
speed gear imparts torque to the mainshaft because 
the first and second speed clutch (hub) is splined to 
the mainshaft. 
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Fig. 7B-4 Four-Speed Synchro-Mesh—Power Flow in Second Speed 


OPERATION IN THIRD (Fig. 7B-5) 


In third speed, the first and second speed clutch 
assumes a neutral position. The third and fourth 
speed clutch (sleeve) moves rearward to engage the 
third speed gear, which is being turned by the counter- 
gear. Because the third and fourth speed clutch (hub) 
is splined to the mainshaft, torque is imparted to the 
mainshaft from the third speed gear through the clutch 
assembly. 


OPERATION IN FOURTH (Fig. 7B-6) 


In fourth speed, or direct drive, the third and 
fourth speed clutch (sleeve) is moved forward to en- 
gage the main drive gear and the first and second 
speed clutch remains in a neutral position. This en- 
gagement of the main drive gear with the third and 
fourth speed clutch assembly imparts torque directly 
to the mainshaft. 
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OPERATION IN REVERSE (Fig. 7B-7) 


In reverse speed, both clutch assemblies assume a 
neutral position. The reverse speed gear is moved for- 
ward to engage the rear reverse idler gear, which is 
being turned by the countergear. Because the reverse 
speed gear is splined to the mainshaft, this engage- 
ment causes the mainshaft to turn; however, because 
power flows from main drive gear to countergear and 
through reverse idler gear to reverse speed gear, the 
direction of rotation will be opposite that of the engine. 


| PERIODIC SERVICE 
TRANSMISSION 


No periodic service of the transmission is required 
except checking for leaks and proper lubricant level 
every 60 days. 


Fig. 7B-5 Four-Speed Synchro-Mesh—Power Flow in Third Speed 
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Fig. 7B-6 Four-Speed Synchro-Mesh—Power Flow in Fourth Speed 


If there is evidence of leakage, the leak should be 
corrected and lubricant added, if needed. Refill 
capacity is 2.5 pints. 

Remove filler plug at side of case and add SAE 80 
“Multi-purpose Gear Lubricant”. Lubricant level 
should be approximately level with bottom of filler 
plug hole. Install plug. 


SHIFT CONTROL 


No periodic service of the shift control is required. 
Certain parts are lubricated on assembly and require 
further lubrication only when parts become dry and 
Sticky. 


ADJUSTMENTS ON CAR 


SHIFT LINKAGE ADJUSTMENT 


The four-speed transmission gear shift linkage 
(Fig. 7B-8) utilizes three shift rods and levers. A 
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simple gauge block, shown in Fig. 7B-9, will aid in 
making the proper adjustments. The adjustments can 
be made without the gauge block by having an assist- 
ant hold the manual shift lever in the neutral position. 


1. Remove transmission gearshift lever seal from 
floor pan. 

2. Place transmission in neutral and, if gauge block 
is used, position in slot. 

3. Remove cotter pin, anti-rattle washer and clevis 


pin at each shift lever. 


4. On each shift rod, adjust the threaded clevis to 
permit free entry of the clevis pin into the hole in the 
transmission shift lever. 


5. Reconnect the clevises to the shift levers. 


6. Remove the gauge block and check the shifts. 
If any roughness still exists, one of the clevises may 


Fig. 7B-7 Four-Speed Synchro-Mesh—Power Flow in Reverse 
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Fig. 7B-8 Four-Speed Synchro-Mesh Transmission—Side View 


require adjustment of approximately one-half turn. 
Determine the rod and clevis requiring adjustment 
by sighting along the slot where the gauge block was 
used in Step 2 above. 


NOTE: If transmission is to be removed from car, 
shift linkage should be properly adjusted before 
transmission is reinstalled. 


INDICATES 
PROPER 
ADJUSTMENT 


Fig. 7B-9 Shift Linkage Adjustment 


MINOR REPAIRS 


SPEEDOMETER DRIVEN GEAR—REMOVE 
1. Disconnect speedometer cable. 


2. Remove retainer to housing bolt and lock washer 
and remove retainer. 


3. Insert screwdriver in slot in fitting and pry fit- 
ting gear and shaft from housing. 


4. Pry O-ring from groove in fitting. 


5. Check gear, shaft and fitting for wear and re- 
place, if necessary. 


SPEEDOMETER DRIVEN GEAR—REPLACE 
1. Install new O-ring in groove and insert shaft. 


2. Hold the assembly so slot in fitting is toward 
boss on housing and install in housing. 


3. Push fitting into housing until retainer can be 
inserted into groove. 


4. Install retainer bolt and lock washer. 


5. Connect speedometer cable to speedometer driven 
gear. 


TRANSMISSION EXTENSION OIL SEAL— 
REMOVE AND REPLACE 


To inspect or replace the rear extension oil seal, it 
is necessary to remove the propeller shaft drive line 
assembly from the vehicle. 
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1. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


2. Use suitable rubber band to hold bearings onto 
journals, if tie wire has been removed, to prevent loss 
of needle bearings when rear joint is disconnected. 


3. Slide propeller shaft assembly rearward to dis- 
engage yoke from splines on transmission mainshaft. 


4. Use punch or other suitable tool and loosen seal 
from extension and remove. 


5. Wash counterbore with cleaning solvent and in- 
spect for damage. 


6. Inspect propeller shaft yoke for nicks, burrs or 
scratches which would cut new seal or cause seal tc 
leak or damage bushing. 


7. Coat new seal with sealing compound and press 
straight in bore of case extension. 


8. Install propeller shaft assembly by reversing 
steps 1 through 3 above. 


TRANSMISSION SIDE COVER—REMOVE 
AND DISASSEMBLE 


It is not necessary to remove transmission from 
vehicle for inspection or replacement of parts in 
transmission side cover assembly, but the side cover 
assembly itself must be removed from transmission 
case. 


1. Remove drain plug at bottom of transmission 
and drain lubricant. 


2. Disconnect control rods from levers (Fig. 7B-8). 


3. Remove transmission side cover assembly from 
transmission case. 


4. Remove the outer shift lever nuts and lock 
washers and pull levers from shafts. 


5. Carefully push the shift shafts into cover, 
allowing the detent balls to fall free, then remove 
both shifter shafts. 


6. Remove interlock sleeve, interlock pin and pop- 
pet spring. 


7. Inspect and replace necessary parts. 


TRANSMISSION SIDE COVER—ASSEMBLE 
AND REPLACE 


1. Install interlock sleeve and one shifter shaft, 
positioning shift fork retaining hole toward flat, or 
top side, of cover. 


THIRD AND FOURTH 
SPEED SHIFTER LEVER 


REVERSE 
SHIFTER 
USE SEALER LEVER 


FIRST AND SECOND 
SPEED SHIFTER LEVER 


Fig. 7B-10 Sealing Side Cover Attaching Bolt 


2. Line up center, or neutral, groove of shifter shaft 
with interlock sleeve. 


3. Place steel detent ball into sleeve followed by 
poppet spring and interlock pin. 


4. Start second shifter shaft into position and place 
second detent ball on poppet spring. Compress ball 
and spring with screwdriver and, with center groove 
lined up with detent ball, push the shifter shaft fully 
in. 


5. Install shifter levers on outer ends of shifter 
shafts. 


6. With transmission in neutral and shifter forks 
and levers in place, lower side cover into place. In- 
stall attaching bolts using sealer on the lower right 
bolt (Fig. 7B-10) and tighten evenly to 10-20 lb. ft. 
torque. 


7. Remove filler plug at side of transmission and 
add 2.5 pints of SAE 80 “Multi-Purpose Gear Lubri- 
cant’. Lubricant level should be approximately level 
with bottom of filler plug hole. Install plug. 


MAJOR REPAIRS 


TRANSMISSION—REMOVE AND OVERHAUL 


1. Remove drain plug at bottom of transmission 
and drain lubricant. 


2. Remove six metal boot retainer to floor plate 
attaching screws (Fig. 7B-11), and slide boot over 
shift stick. 


3. Disconnect the speedometer cable from speed- 
ometer driven gear fitting and disconnect back-up 
light leads from back-up light switch (Fig. 7B-8). 
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Fig. 7B-11 


Removing Rubber Boot and Retainer 


4. Disconnect shift control rods from shifter lev- 
ers. Remove three shift bracket to extension screws 
and remove manual shift lever and bracket. 


5. Remove propeller shaft drive line assembly. 


a. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


b. Use a suitable rubber band to hold bearing 
onto journals, if the wire has been removed, to pre- 
vent loss of needle bearings when rear joint is 
disconnected. 


c. Remove complete drive line assembly by 
sliding rearward to disengage yoke from splines on 
transmission mainshaft. 


6. Support rear of engine and remove two trans- 
mission extension bracket to cross member support 
retaining nuts. 


7. Remove the two top transmission to clutch 
housing bolts and insert two transmission aligning 
studs in these holes. 


NOTE: The use of two aligning studs during this 
operation will support the transmission and pre- 
vent damage to the clutch disc through springing. 


8. Remove the two lower transmission to clutch 
housing bolts. 


9. Tilt rear of extension upward to disengage 
bracket studs from cross member support and with- 
draw transmission from clutch housing. 


NOTE: On long wheelbase cars, it is necessary to 
remove the cross member support before removing 
transmission because of the additional length of 


the transmission rear extension. 


10. Remove the transmission. 


TRANSMISSION—DISASSEMBLE 


1. Remove transmission side cover assembly from 
transmission case. 


NOTE: If cover assembly is to be disassembled for 
inspection or replacement of worn parts, follow 
procedures 3 through 6 under TRANSMISSION 
SIDE COVER—REMOVE AND DISASSEMBLE. — 


2. Remove clamp, bracket and insulator assembly 
from transmission rear extension. 


3. Remove four bolts from front bearing retainer 
and remove retainer and gasket. 


4. Drive lock pin from bottom side of reverse 
shift lever boss and pull shaft out about 1”. This 
disengages the reverse shift fork from reverse gear. 


5. Remove five bolts attaching the case extension 
to the rear bearing retainer. Tap extension with soft 
hammer in a rearward direction to start. When the 
reverse idler shaft is out as far as it will go, move 
extension to left so reverse fork clears reverse gear 
and remove extension and gasket. 


6. Remove special snap ring from end of main- 
shaft. 


7. Remove speedometer drive gear with J-5914-A 
as shown in Fig. 7B-12. 


8. The rear section of the reverse idler gear, tanged 
thrust washer and reverse gear may now be removed. 


9. Remove the self-locking bolt attaching the rear 
bearing retainer to transmission case. Carefully re- 
move the entire mainshaft assembly. 


10. Lift the front reverse idler gear and thrust 
washer from case. 


11. Unload 14 bearing rollers from main drive gear 
and remove fourth speed synchronizing ring. 


12. Remove the main drive gear snap ring as 
shown in Fig. 7B-13, and remove spacer washer. 


13. With soft hammer, tap main drive gear down 
from front bearing as shown in Fig. 7B-14. 


14. From inside case, tap out front bearing and 
snap ring. 


15. From the front of the case, tap out the counter- 
shaft, using loader J-5589, as shown in Fig. 7B-15. 
Remove the countergear and both tanged washers. 
Remove loader J-5589 from countergear. 
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SELF-LOCKING RETAINER 
TO CASE BOLT 


Fig. 7B-12 Removal of Speedometer Drive Gear 


16. Remove the 80 rollers, six .050” spacers and 
roller spacer from countergear (Fig. 7B-16). 


17. Remove mainshaft front snap ring, as shown 
in Fig. 7B-17, and slide third and fourth speed clutch 
assembly, third speed gear and synchronizing ring, 
second and third speed gear thrust washer (needle 
roller bearing), second speed gear and second speed 
synchronizing ring from front of mainshaft. 


18. Spread rear bearing retainer snap ring and 
press mainshaft out of the retainer (Fig. 7B-18). 


Fig. 7B-13. Removing or Replacing Main Drive Gear 
Snap Ring 


Fig. 7B-14 Removing Main Drive Gear from 
Front Bearing 


19. Remove the mainshaft rear snap ring. Support 
first and second speed clutch assembly, as shown in 
Fig. 7B-19, and press on rear of mainshaft to remove 
shaft from rear bearing, first speed gear thrust washer, 
first speed gear and synchronizing ring, first and sec- 
ond speed clutch sliding sleeve, and first speed gear 
bushing. 


Fig. 7B-15 Removal of Countershaft 
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19. 
20. 


ONAMAWRHN = 


Bearing Retainer 
Gasket 

Selective Fit Snap Ring 
Spacer Washer 

Bearing Snap Ring 
Main Drive Gear Bearing 
Transmission Case 


Rear Bearing Retainer Gasket 


. Main Drive Gear 


Bearing Rollers (14) 


. Snap Ring (.086” to .088”) 


Fourth Speed Gear 
Synchronizing Ring 


. Third and Fourth Speed 


Clutch Sliding Sleeve 


. Third Speed 


Synchronizing Ring 
Third Speed Gear 


. Second and Third Speed 


Gear Thrust Washer 
(Needle Roller Bearing) 


. Second Speed Gear 
. Second Speed Gear 


Synchronizing Ring 
Mainshaft 

First and Second Speed 
Clutch Assembly 


26. 


27. 
28. 
29. 


30. 
31. 
32. 
33. 
34. 
35. 
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. Clutch Key Spring 

. Clutch Keys 

. Clutch Hub 

. Clutch Key Spring 

. First and Second Speed 


Clutch Sliding Sleeve 
First Speed Gear 
Synchronizing Ring 
First Speed Gear 

First Speed Gear Bushing 
First Speed Gear Thrust 
Washer 

Rear Bearing Snap Ring 
Rear Bearing 

Rear Bearing Retainer 
Selective Fit Snap Ring 
Reverse Gear 


Speedometer Drive Gear 


35A. Special Snap Ring 


36. 


“37: 
38. 
39. 
40. 


Fig. 7B-16 


Rear Bearing Retainer to 
Case Extension Gasket 
Case Extension 

Rear Oil Seal 

Reverse Idler Shaft 

Reverse Shift Shaft Lock Pin 


41. 
42. 


43. 


44, 


45. 


46. 
47. 


48. 
49. 
50. 
51. 
52. 
53. 
54, 
32: 
56. 
57. 
58. 
a9. 
60. 


Reverse Shift Fork 
Reverse Shift Shaft 
and Detent Plate 
Reverse Shift Shaft 
Ball Detent Spring 
Reverse Shift Shaft 
Detent Ball 

Reverse Shift Shaft 
“O”" Ring Seal 
Reverse Shift Lever 
Speedometer Driven 
Gear and Fitting 
Retainer and Bolt 
““O" Ring Seal 
Tanged Washer 
Spacer (.050”) 
Bearing Rollers (20) 
Spacers (2—.050”) 
Bearing Rollers (20) 
Countergear 
Countergear Roller Spacer 
Bearing Rollers (20) 
Spacers (2—.050”) 
Bearing Rollers (20) 
Spacer (.050”) 


Four-Speed Synchro-Mesh Transmission—Exploded View 


42 Ye 
46 


61. 
62. 
63. 
64. 


65. 
66. 
67. 
68. 
69. 


70. 


71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 


79. 


Tanged Washer 
Countershaft 

Countershaft Woodruff Key 
Reverse Idier Front 

Thrust Washer (Flat) 
Reverse Idler Gear (Front) 
Reverse Idler Gear (Rear) 
Tanged Thrust Washer 
Forward Speed Shift Forks 
First and Second Speed 
Gear Shift Shaft and 
Detent Plate 

Third and Fourth Speed 
Gear Shift Shaft and 
Detent Plate 


"O" Ring Seals 
Gasket 
Interlock Pin 


Poppet Spring 

Detent Balls 

Interlock Sleeve 
Transmission Side Cover 
Third and Fourth Speed 
Shift Lever 


First and Second Speed 
Shift Lever 
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Fig. 7B-17 Removing or Replacing Mainshaft 
Front Snap Ring 


REVERSE SHIFTER SHAFT AND SEAL— 
REMOVE AND REPLACE 


1. With case extension removed from transmis- 
sion the reverse shift shaft lock pin will already 
be removed. 


2. Remove shift fork. 


Fig. 7B-18 Removal of Mainshaft from Rear 
Bearing Retainer 


Fig. 7B-19 Removing Mainshaft from Rear Bearing 
and Clutch Assembly 


3. Carefully drive shift shaft into case extension 
allowing ball detent to drop into case. Remove shaft 
and ball detent spring. 


4. Place ball detent spring into detent spring hole 
and start reverse shift shaft into hole in boss. 


5. Place detent ball on spring and, holding ball 
down with a suitable tool as shown in Fig. 7B-20, 
push the shift shaft into place and turn until the 
ball drops into place in detent on the shaft detent 
plate. 


Fig. 7B-20 Installing Reverse Shifter Shaft 
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Fig. 7B-21 Installing First Soeed Gear Bushing 


6. Install shift fork. 


NOTE: Do not drive the shift shaft lock pin into 
place until the extension has been installed on the 
transmission case. 


CLUTCH KEYS AND SPRING—REMOVE 
AND REPLACE 


NOTE: The clutch hubs and sliding sleeves are a 
selected assembly and should be kept together as 
originally assembled, but the three keys and two 
springs may be replaced if worn or broken. 


1. Push the hub from the sliding sleeve. The keys 
will fall free and the springs may be easily removed. 


2. Place the two springs in position (one on each 
side of the hub), so a tanged end of each spring falls 
into the same keyway in the hub. Place the keys in 


Fig. 7B-22 Installing Synchronizer Ring 


position and, holding them in place, slide the hub 
into the sleeve. 


CLEANING AND INSPECTION 


TRANSMISSION CASE 


Wash the transmission case inside and out with a 
cleaning solvent and inspect for cracks. Inspect the 
front face which fits against clutch housing for burrs 
and if any are present, dress them off with a fine 
cut mill file. 


FRONT AND REAR BEARINGS 


1. Wash the front and rear bearing thoroughly in 
a cleaning solvent. 


2. Blow out bearings with compressed air. 


CAUTION: Do not allow the bearings to spin, turn 
them slowly by hand. Spinning bearings will dam- 
age the race and balls. 


3. Make sure the bearings are clean, then lubricate 
them with light engine oil and check them for rough- 
ness. Roughness may be determined by slowly turn- 
ing the outer race by hand. 


BEARING ROLLERS AND SPACERS 


All main drive gear and countergear bearing rollers 
should be inspected closely and replaced if they show 
wear. Inspect countershaft at the same time and re- 
place if necessary. Replace all worn spacers. 


GEARS AND BUSHING 


Inspect all gears and first speed gear bushing and, 
if necessary, replace all that are worn cr damaged. 


TRANSMISSION—ASSEMBLE 
MAINSHAFT—ASSEMBLE 


1. From rear of mainshaft, assemble first and sec- 
ond speed clutch assembly to mainshaft (sliding 
clutch sleeve taper toward the rear, hub to the front) 
and, using J-5746, press the first speed gear bushing 
on shaft (Fig. 7B-21). 


2. Install the first speed gear synchronizing ring 
so the notches in the ring correspond to the keys in 
the hub (Fig. 7B-22). 


3. Install first speed gear (with hub toward the 
front) and the first speed gear thrust washer. Make 
certain that the grooves in the washer are facing the 
first speed gear. 


4. Using J-5746, press on the rear bearing with the 
snap ring groove toward the front of the transmission 
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(Fig. 7B-23). Make cerain bearing is firmly seated 
against the shoulder on the mainshaft. 


5. Choose the -correct selective fit snap ring and 
install it in the groove in mainshaft behind the rear 
bearing. Snap rings are available in three thicknesses: 
.087”, .093” and .099”. Use ring that will produce 
from zero to .005” clearance between the rear face 
of the bearing and the front face of the snap ring. 


NOTE: Always use new snap ring when reassembIl- 
ing transmission and do not expand the snap ring 
further than is necessary for assembly. 


6. From the front of the mainshaft, install the 
second speed gear synchronizing ring so notches in 
the ring correspond to the keys in the hub. 


7. Install the second speed gear (with the hub of 
the gear toward the back of the transmission) and 
install the second and third speed gear thrust washer 
(roller bearing). 


8. Install the third speed gear (hub to front of 
transmission) and the third speed gear synchronizing 
ring (notches to front of transmission). 


9. Install the third and fourth speed gear clutch 
assembly (hub and sliding sleeve) with taper toward 
the front, making sure that the keys in the hub 
correspond to the notches in the third speed gear 
synchronizing ring. 


10. Install snap ring (.086” to .088” thickness) in 
the groove in mainshaft in front of the third and 
fourth speed clutch assembly. 


11. Install the rear bearing retainer plate (Fig. 
7B-24). Spread the snap ring on the plate to allow 
the snap ring to drop around the rear bearing and 
press on the end of the mainshaft until the snap ring 
engages the groove in the rear bearing. 


12. Install the reverse gear (shift collar to rear). 


13. Press speedometer drive gear onto the main- 
shaft using a suitable press plate. Position the speed- 
ometer gear to get a measurement of 414” from the 
center of the gear to the flat surface of the rear 
bearing retainer (Fig. 7B-25). 

CAUTION: Make certain correct speedometer drive 

gear is installed. Refer to Speedometer Gear Usage 

Chart on page 7B-20. 


14. Install special snap ring in groove at rear of 
mainshaft (Fig. 7B-16). 


COUNTERGEAR—ASSEMBLE 


1. Install roller spacer in countergear. 


2. Using heavy grease to retain the rollers, install 
20 rollers in either end of the countergear, two .050” 
spacers, 20 more rollers, then one .050” spacer. Install 


Fig. 7B-23 Installing, Rear Bearing 


in the other end of the countergear, 20 rollers, two 
050” spacers, 20 more rollers, and another .050” 
spacer (Fig. 7B-26). Insert loader J-5589 in counter- 
gear to retain rollers. | 


TRANSMISSION ASSEMBLY—ASSEMBLE 


1. Rest the transmission case on its side with the 
side cover opening toward the assembler. Put counter- 
gear tanged thrust washers in place, retaining them 
with heavy grease and making sure that tangs are 
resting in notches in case. 


Fig. 7B-24 Installing Rear Bearing Retainer 
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Fig. 7B-25 


Installing Speedometer Drive Gear 


2. Set countergear in place in bottom of transmis- 
sion case, making sure that tanged thrust washers are 
not dislodged. 


3. Press bearing onto main drive gear (snap ring 
groove to front) using J-5746 (Fig. 7B-27). Firmly 
seat bearing against shoulder of main drive gear. 


4. Install spacer washer and selective fit snap ring 
in groove on gear stem. 


NOTE: The snap ring is available in three thick- 

nesses: .087”, .093” and .099”. Use the ring that 

will produce from zero to .005” clearance between 
the rear face of the snap ring and the front face 
of the spacer washer. 


5. Install the main drive gear and bearing assem- 
bly through the side cover opening and into position 


Fig. 7B-26 Cross Section of Countergear Assembly 


Fig. 7B-27 Installing Main Drive Gear Bearing 


in transmission front bore. Tap lightly into place, if 
nécessary, with a plastic hammer. Place snap ring in 
groove in front bearing. 


6. With the transmission resting on its front face, 
move countergear into mesh with main drive gear. 
Be sure thrust washers remain in place. Install wood- 
ruff key into end of countershaft and, from rear of 
case, tap or press shaft (Fig. 7B-28), until end of 
shaft is flush with rear of transmission case and 
loader J-5589 is displaced. 


Fig. 7B-28 


Installing Countershaft 
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Fig. 7B-29 Checking Countergear End Play 


7. Attach a dial indicator as shown in Fig. 7B-29, 
and check the end play of the countergear. End play 
must not be more than .025”. 


8. Install the fourteen (14) bearing rollers into 
main drive gear, using heavy grease to hold the bear- 
ings in place. 


9. Using heavy grease, place gasket in position on 
front face of rear bearing retainer. 


10. Install the four speed synchronizing ring on 
main drive gear with the clutch key notches toward 
the rear of the transmission. 


11. Position the reverse idler gear thrust washer 
(untanged) on the machined face of the ear cast in 
the case for the reverse idler shaft. Position the front 
reverse idler gear on top of the thrust washer with 
the hub facing toward rear of the case. 


12. Lower the mainshaft assembly into the case 
making certain that the notches on the fourth speed 
synchronizing ring correspond to the keys in the 
clutch assembly (Fig. 7B-30). 


13. Install the self-locking bolt attaching rear 
bearing retainer to transmission case (Fig 7B-31). 
Torque to 20-30 Ib. ft. 


14. From the rear of the case, insert the rear re- 
verse idler gear, engaging the splines with the portion 
of the gear within the case. 


15. Using heavy grease, place gasket into position 
on rear face of rear bearing retainer. 


Pro Lae 
F rnd Z ¥ 


Fig. 7B-30 Installing Mainshaft Assembly 


SELF LOCKING 
RETAINER TO 
CASE BOLT 


Fig. 7B-31 Self-Locking Retainer to Case Bolt 
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"ity, 


Fig. 7B-32 


16. Install the remaining tanged thrust washer into 
place on reverse idler shaft, making certain the tang 
on the thrust washer is in the notch in the idler thrust 
face of the extension. 


17. Place the two clutches in neutral position. 


NOTE: If locking-up of gears is encountered, a 
small amount of petrolatum may be applied to the 
first speed gear synchronizing ring, enabling it to 
turn freely on first speed gear hub. 


18. Pull reverse shifter shaft to left side of exten- 
sion and rotate shaft to bring reverse shift fork to 


USE SEALER 


Fig. 7B-33 Sealing Lower Right Attaching Bolt 


~ REVERSE SHIFTER fit 
SHAFT LOCK PIN i 


Installing Rear Extension on Transmission Case 


extreme forward position in extension. Line up for- 
ward and rear reverse idler gears, making certain 
front thrust washer is in place. 


19. Start the extension onto the transrnission case 
(Fig. 7B-32), by carefully inserting reverse idler 
shaft through reverse idler gears. Slowly push it on 
shifter shaft until shift fork engages reverse gear shift 
collar. When the fork engages, rotate the shifter shaft 
to move the reverse gear rearward permitting the 
extension to side onto the transmission case. 


20. Install three extension and retainer to case 
attaching bolts (torque 35-45 lb. ft.) and two exten- 
sion to retainer attaching bolts (torque 20-30 Ib. ft.). 
Use suitable sealer on the lower right attaching bolt 
as viewed from rear (Fig. 7B-33). 


21. Adjust reverse shift shaft so that groove in 
shaft lines up with hole in boss and drive in lock 
pin from the top of boss. 


22. Install the main drive gear bearing retainer and 
gasket, making certain oil well lines up with oil outlet 
hole. Install four attaching bolts, using a suitable 
sealer on bolts. Tighten to 15-20 lb. ft. torque. 


23. Install a shift fork in each clutch sleeve. 
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24. With both clutches in neutral, install side cover 
gasket and carefully lower side cover into place. 


NOTE: If side cover is disassembled, refer to steps 
1 through 5 under TRANSMISSION SIDE COVER 
—ASSEMBLE AND INSTALL. 


25. Install attaching bolts and tighten evenly (10- 
20 Ib. ft. torque) to avoid side cover distortion. Use 
suitable sealer when installing the lower right bolt. 


26. Install first and second, and third and fourth 
shift levers, lock washers and nuts. 


NOTE: The transmission should “overshift” slight- 
ly in all ranges. 


27. Install clamp, bracket and insulator assembly 
on transmission rear extension. 


TRANSMISSION—INSTALL IN VEHICLE 


1. Raise transmission until rear extension can be 
moved rearwards over center cross member support. 


NOTE: If it was necessary to remove cross mem- 
ber support before removing transmission, install 
support while transmission is held in a raised 
position. 


2. Move transmission forward until extension 
bracket studs engage holes in cross member support 
and main drive gear shaft enters clutch housing. Care 
should be taken to make certain clutch release bear- 
ing remains seated. 


3. Install aligning stud in lower right transmission 
to clutch housing bolt hole for alignment. 


4. Install two upper transmission to clutch housing 
mounting bolts and washers and tighten securely to 
45-60 lb. ft. torque. Remove aligning stud and install 
two lower mounting bolts and washers and tighten 
45-60 lb. ft. torque. 


5. Install two rear extension bracket to cross mem- 
ber support retaining nuts and tighten 25-35 lb. ft. 
torque. 


6. Install propeller shaft drive line assembly by 
reversing steps a. through c. under TRANSMIS- 
SION—REMOVE FROM VEHICLE. 


7. Install manual shift lever through floor of ve- 
hicle and secure shift bracket to transmission rear 
extension with three bracket to extension bolts. 
Tighten 25-35 lb. ft. torque. 


8. Connect shift rods to shift bracket at rear ex- 
tension, using spring-type lock pins (Fig. 7B-34). 
Connect shift rods to shift levers, using %4” cotter 


SPRING TYPE. 
LOCK PINS 


Fig. 7B-34 Installing Spring-Type Lock Pin 


pins. (Longer pins will cause binding during shifting 
operation.) 


9. Connect speedometer cable to speedometer 
driven gear and tighten securely. 


10. Connect back-up light leads to back-up light 
switch leads, using female connectors (Fig. 7B-35). 


11. Slide rubber boot with metal boot retainer 
over shift stick and secure to floor plate with six 
metal screws. 


12. Remove filler plug at side of transmission and 
add 2.5 pints of SAE 80 “Multi-purpose Gear Lubri- 
cant”. Lubricant level should be approximately level 
with bottom of filler plug hole. Install plug. 


Fig. 7B-35 Back-up Light Switch Assembly 
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TROUBLE DIAGNOSIS AND TESTING 


TROUBLE 
SLIPS OUT OF HIGH GEAR 


a. Transmission loose on clutch housing. 


b. Does not fully engage. 


c. Damaged mainshaft pilot bearing. 


d. Main drive gear bearing retainer broken or 
loose. 


e. Dirt between transmission case and clutch hous- 
ing 


f. Misalignment of transmission. 


SLIPS OUT OF REVERSE GEAR 


a. Reverse gear damaged from operating at part 
engagement. 


b. Improperly adjusted linkage. 
NOISY IN ALL GEARS 


a. Insufficient lubricant. 
b. Worn countergear bearings. 


c. Worn or damaged main drive gear and counter- 
gear. 


d. Damaged main drive gear or mainshaft ball 
bearings. 


NOISY IN HIGH GEAR 


a. Damaged main drive gear bearing. 


b. Damaged mainshaft bearing. 
NOISY IN THIRD GEAR 


a. Damaged or worn third speed constant mesh 
gears. 


b. Worn or damaged countergear rear bearings. 
NOISY IN SECOND GEAR 


a. Damaged or worn second speed constant mesh 
gears. 


b. Worn or damaged countergear rear bearings. 


REMEDY 


a. Tighten mounting bolts. 


b. Adjust threaded clevis on each shift rod until 
proper adjustment is attained. 


c. Replace pilot bearing. 


d. Tighten or replace main drive gear bearing re- 
tainer. 


e. Clean mating surfaces. 


f. Shim between transmission case and clutch 
housing. 


a. Determine cause. For example: worn shift fork 
and control lever or rod interference. Replace worn 
or bent parts. 


b. Adjust linkage. 


a. Fill to correct level. 
b. Replace countergear bearings and shaft. 


c. Replace worn or damagend gears. 


d. Replace damaged bearings or gear. 


a. Replace damaged bearing. 


b. Replace damaged bearing. 


a. Replace damaged gears. 


b. Replace countergear bearings and shaft. 


a. Replace damaged gears. 


b. Replace countergear bearings and shaft. 
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TROUBLE 
NOISY IN FIRST GEAR 


a. Damaged or worn first speed constant mesh 
geals. 


b. Worn or damaged countergear rear bearings. 


NOISY IN REVERSE ONLY 


a. Worn or damaged reverse idler gear. 
b. Worn reverse idler bushings. 


c. Damaged or worn reverse speed gear. 


NOISY IN NEUTRAL WITH ENGINE RUNNING 


a. Damaged main drive bearing. 


NOISY IN ALL REDUCTION GEARS 


a. Insufficient lubricant. 


b. Worn or damaged main drive gear or counter- 
gear 


EXCESSIVE BACKLASH IN SECOND ONLY 


a. Second speed gear bearing thrust washer worn. 


b. Mainshaft rear bearing not properly installed in 
retainer. 


c. Worn countergear rear bearings. 


EXCESSIVE BACKLASH IN ALL 
REDUCTION GEARS 


a. Worn countergear bushings. 


b. Excessive end play in countergear. 


LEAKS LUBRICANT 


a. Excessive amount of lubricant in transmission. , 


b. Loose or broken main drive gear bearing re- 
tainer. 


c. Main drive gear bearing retainer gasket dam- 
aged. 


d. Cover loose or gasket damaged. 
e. Operating shaft seal leaks. 


f. Countershaft loose in case. 


REMEDY 


. Replace damaged gears. 


© 


o* 


. Replace countergear bearings and shaft. 


. Replace reverse idler gear assembly. 


0) 


b. Replace reverse idler gear assembly. 


c. Replace reverse gear. 


. Replace damaged bearing. 


© 


a. Fill to correct level. 


oO 


. Replace faulty or damaged gears. 


a. Replace bearing thrust washer. 


b. Replace bearing, snap ring or retainer as neces- 
sary. 


c. Replace countergear bearings and shaft. 


. Replace countergear. 


pe) 


oO 


. Replace countergear thrust washers. 


a. Drain to correct level. 


b. Tighten or replace retainer. 
c. Replace gasket. 


d. Tighten cover or replace gasket. 


e. Replace operating shaft seal. 


rh 


Replace case. 
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TRANSMISSION SPECIFICATIONS 


Four-speed synchro-mesh transmissions used on 
Catalina, Grand Prix and Safari models (except those 
with 3.90 axle ratio) are identified by light green 
paint daub on top of transmission case extension; 
transmissions used on above models with 3.90 axle 
ratio are identified by a yellow paint daub on exten- 
sion. Star Chief and Bonneville models (except 3.90 
axle ratio) have a light blue paint daub on extension 
while those models with 3.90 axle ratio have a white 
paint daub on the transmission extension. 


The transmission face, clutch housing and block 
are accurately squared in production so that each 
unit may be interchanged as necessary. Special align- 
ment of these assemblies is not necessary if they are 
installed properly. 


Shift Positions Gear Ratios 


FS bn taki he A Ae Ba ot betes 2.54:1 
SECON: d-40. bbe haw siad dao dB aens 1.92:1 
MCAT! Sls och eee ae Gadtardendr es meee: 1.51:1 
TOOUPEN: acy pcbtrw ice Pe 4 tee Od So wae oa 1.00:1 
Reverse ............ 20.0000 eee. 2.61:1 
Lubricant Capacity ................ 2.5 pints 


TORQUE SPECIFICATIONS 


Lb. Ft 
Self-Locking Retainer to Case Bolt ......... 20-30 
Extension and Retainer to Case Bolts ........ 35-45 
Extension to Retainer Bolts ................ 20-30 | 
Main Drive Gear Bearing Retainer Bolts .... 15-20 
Transmission Side Cover Bolts .............. 10-2C 
Transmission to Clutch Housing Bolts ...... 45-60 
Shift Rod Trunnion Jam Nuts .............. 15-20 


Gearshift Lever Bracket to Transmission Bolts 25-35 


Extension Bracket Support to Cross Member 


INES? eter Se acts He hei PIES Re sh ran ed ae he BF BE oe 25-35 
Drain Plug: 4.s8.453 ifos eee Ore at eee! 25-35 
Piller: PMG: 6.4.2 c03e vhoreautsausds peeonedhes 25-35 


4-SPEED SYNCHRO-MESH TRANSMISSION WITH 8.00 x 14 TIRES 


Drive Gear 


Rear Axle Ratio | Dia. Pitch No. Teeth 


43:10 (4.30) 
41:10 (4.10) 
39:10 (3.90) 
40:11 (3.64) 
41:12 (3.42) 
42:13 (3.23) 
40:13 (3.08) 


Fig. 7B-36 


Gear 
Thickness 


Speedometer Driven Gear 


Dia. Pitch No. Teeth Color 


Yellow 
Yellow 


30 24 
30 24 
30 22 Green 
28 21 Red 

28 20 Blue 

28 Lt. Green 
28 Brown 


Speedometer Gear Usage Chart 


SPECIAL TOOLS 


Fig. 7B-37 


Four-Speed Transmission Special Tools 


1. J-5746—Bearing and Bushing Installer 
2. J-5814-A—Speedometer Drive Gear Remover 


3. J-5589—Countergear Loader 
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GENERAL DESCRIPTION AND OPERATION 


The Roto Hydra-Matic drive consists of a fluid 
coupling, which replaces the conventional clutch, 
combined with a hydraulically controlled automatic 
transmission having four stages forward and one 
reverse. Gear shifting is automatic and is controlled 
by the requirements of road conditions encountered 
and the wishes of the driver. 


The Hydra-Matic drive is convenient to operate in 
that the driver need only select, by use of the control 
lever and indicator segment (Fig. 7C-1), the speed range 
in which he wishes the car to operate. The speed 
ranges are clearly shown on the indicator segment, 
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and are illuminated when the instrument panel lights 
are turned on. The speed ranges are designated as 
follows: 


P—Parking and starting 
N—Neutral and starting 


FD (D on floor shift cars)—For all normal for- 
ward driving. 


D' (S on floor shift cars)—For faster acceleration 
when driving in congested traffic and for engine brak- 
ing in hilly terrain. 


L—For controlled power and downhill braking 


R—Reverse 
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Indicator 


Fig. 7C-1 


STARTING ENGINE 


1. Place control lever in P or N position. Starter 
is inoperative in any other position. 


2. Engine Cold—Depress accelerator pedal to floor 
once and release (this presets automatic choke and 
throttle). 


Engine Warm—Hold accelerator pedal down about 
half way. 


3. Turn ignition key to right to engage starter, 
release as soon as engine starts. 


NOTE: At temperatures below 0°F. it may be 


necessary to hold the accelerator pedal down 
slightly while starting. 


Do not pump the accelerator at any time. Avoid 
racing the engine during the warm-up period. Should 
the engine flood, hold the accelerator pedal to the 
floor forcibly while starting the engine. 


COLD WEATHER OPERATION 


In cold weather (0° F. and colder) the engine 
must idle with the control lever in P (park) or N 
(neutral) position until engine and transmission are 
warmed up. This can more safely be done in the P 
(park) position as the transmission will then keep 
the car from rolling on a grade or incline. When en- 
gine is cold and running at fast idle, the car will creep 
when the control lever is moved to a driving position. 
A slight application of the foot brake or parking 
brake will hold the car until motion is desired. 


OPERATING IN DR RANGE 


D range has two driving positions, each marked 
by an arrow. The control lever can be moved at will 
from one arrow position to the other when traveling 
at any car speed on dry roads where traction is good. 


The left hand arrow position in "D range is pro- 
vided for all normal forward driving; it reduces en- 
gine speed, provides better driving comfort and im- 
proves fuel economy. When driving in this range, 


extra performance can be obtained by fully depress- 
ing the accelerator pedal. This will cause the trans- 
mission to shift down into third speed. The car 
speed determines the amount the accelerator pedal 
must be depressed to cause this shift. At a speed of 
about 35 mph or less the accelerator pedal need only 
be partially depressed to cause the shift and at speeds 
of 35 mph to 65 mph it is necessary to completely 
depress the pedal. The transmission will automati- 
cally return to fourth as car speed increases or the 
accelerator pedal is released. Refer to figure 7C-140 for 
shift speeds. 


The right hand arrow position in D® range is pro- 
vided for improved performance at medium car 
speeds and is very useful when driving in congested 
traffic or in hilly terrain where engine braking is 
required. In this range the transmission is prevented 
from shifting into fourth (except at very high car 
speeds). It is also effective when ascending or de- 
scending long mountain grades. 


When driving in either D range at a car speed of 
less than 25 mph, an extra burst of power can be ob- 
tained by completely depressing the accelerator pedal. 
This will cause the transmission to shift down to 
second speed. The transmission will automatically 
return to third or fourth, depending on the D range 
being used, as the car speed increases or pedal is 
released. 


Placing the selector lever in the right hand arrow 
position in D*® range is also recommended when 
starting out with a hot engine after parking, or idling 
for an extended period, during extremely hot weather. 
Under these conditions the application of the overrun 
band in drive right will prevent the engine from 
stalling if there is excessive vapor in the fuel lines. 
After a short distance of operation, the control lever 
may be placed in drive left position if desired. 


Acceleration in left hand "D range—The shift 
points from second to third and third to fourth (direct 
drive) will occur at progressively higher car speeds 
depending on the amount the accelerator pedal is 
depressed. 


Caution Against Coasting in Neutral—Do not coast 
with the control lever in the N (neutral) position. It 
is unlawful in some states and sometimes is harmful 
to the transmission. 


Stopping the Car—Leave the control lever in the 
driving position selected and release the accelerator 
pedal. The engine is then left “in gear’’ which helps 
to slow down the car. For further stopping effort 
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apply the brakes in the conventional manner. CAU- 
TION: When the driver leaves the car, with the engine 
running, the control lever should always be in P 
(park) position. This precaution prevents movement 
of the car, should the accelerator pedal be accidentally 
depressed by a passenger and also will keep the car 
from rolling on a grade or incline. 


OPERATING IN L RANGE 


L (low) range prevents the transmission from 
shifting above second stage. L range is provided for 
ascending or descending steep grades where traffic 
signs call for placing the transmission in second or 
third. 


The control lever can be moved from either D 
position to L at any car speed. The shift into second 
or third stage will not occur at a car speed above 
approximately 45 mph. . 


CAUTION: Do not shift into L range on slippery roads 
as a skid may be induced. 


REVERSE 


To engage reverse, simply move the control lever 
to the R position. Moving lever between L and R 
while applying light accelerator pedal pressure per- 
mits rocking the car when required to get out of deep 
snow, mud or sand. Avoid engaging reverse at speeds 
above 5 mph. 


PARKING 


For additional safety when car is parked leave the 
selector lever in the P (park) position. Mechanical 
engagement of parts within the transmission will then 
keep the car from rolling. The selector lever must be 
raised to move it into or out of the P (park) position. 


TOWING 


A car equipped with Roto Hydra-Matic can be 
towed at speeds up to 30 miles per hour for distances 
up to 50 miles, if it is known there is nothing wrong 
with the transmission. When towing at speeds above 
30 miles per hour, disconnect propeller shaft. Check 
oil level after towing and add fluid if required to bring 
to proper level. 


PUSHING 


Do not attempt to start the engine by pushing the 
car. The pump in the transmission is driven by the 
input shaft which does not turn when the engine is 
not running. Therefore, with no fluid pressure to 
operate the clutches, the transmission will not trans- 
mit power to the engine. 


HYDRA-MATIC DRIVE FLUID 


It is important to use only Automatic Transmis- 
sion Fluid (Type A) identified by Armour Institute 
Qualification Number “AQ-ATF ...”. Fluids carrying 
this identification followed by the letter “A” may also 
be used. This is an all-season fluid, ideal for year- 
round operation. No special additives to these fluids 
are required or recommended. NOTE: In cases of 
emergency, when the specified fluid is not available, 
any good quality 20 W engine oil will operate for a 
temporary period. When such oil is used, however, it 
should be removed as soon as possible and the trans- 
mission refilled with the recommended fluid. 

Instructions for checking fluid level and for drain- 
ing and refilling transmission are given on page 7C-39. 


TRANSMISSION SERIAL NUMBER 


The serial number plate on Hydra-Matics used in 
Catalina and Grand Prix models is located: on the 
lift side of the transmission just ahead of the outer 
shift lever (Fig. 7C-2). The serial number begins with 
P-63, PA-63, PAH-63, PB-63, PE-63 or PEH-63. The 
meaning of each prefix is as follows: 


P-63 2BBL engine Catalina series and export low 
compression engine Grand Prix series 


PA-63 Tri-Power and 4BBL engine Catalina and 
Grand Prix series 

PB-63 4BBL engine Catalina series 

PE-63 Economy engine Catalina and Grand Prix 


series 

PAH-63 Tri-Power and 4BBL engine Catalina and 
Grand Prix series heavy duty applications 
and police cars 

PEH-63 Economy engine Catalina and Grand Prix 
series heavy duty applications 


SERIAL NUMBER PLATE 


Fig. 7C-2 Serial Number Plate 
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The serial number plates are color.coded as follows: 
P-63 Light Blue 

PA-63 Orange 

PB-63 Light green 

PE-63 Red 

PAH-63 Pink 

PEH-63 Dark blue 

PC-63 Gold 


It is very important that any communication con- 
cerning Hydra-Matics always contain the transmis- 
sion serial number and that all transmission parts 
returned to Pontiac Motor Division always be tagged 
with the transmission serial number. 


FUNDAMENTAL PRINCIPLES 


PURPOSE OF A TRANSMISSION 


The purpose of a transmission is to provide suit- 
able gear ratios between the engine and rear wheels 
for all driving conditions. Gear ratios are obtained 
through planetary gears in the Hydra-Matic trans- 
mission. 


PLANETARY GEAR TRAIN 


A planetary gear train (Fig. 7C-3) consists of three 
members: 

1. A sun gear. 

2. A planet carrier with three or four planet pin- 
10N gears. 

3. An internal gear. 

The sun gear is surrounded by and meshes with the 
planet pinion gears, which rotate freely on pins at- 
tached to a common bracket called the “planet carrier.” 
A ring with teeth machined on the inside circumference 
surrounds the assembly and meshes with the planet 
pinion gears. This is called the “internal” gear, because 
of its internal teeth. 


ADVANTAGES OF A PLANETARY GEAR TRAIN 


1. A planetary gear train is compact and sturdy 
because the load is distributed over several gears in- 
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Fig. 7C-3 Planetary Gear Train 
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Fig. 7C-4 Planetary Gears 


stead of only two as in the sliding gear type of gear 
train. Planetary gears are smaller and occupy less 
space, they can transmit more tooth load because 
there is more tooth area in contact at all times. 

2. Planetary gears are always completely in mesh, 
thus there is no possibility of tooth damage due to 
gear clash or partial engagement. | 

3. The common axis for all members of the planetary 
train makes the unit more compact and facilitates 
its use aS a coupling when any two of its members 
are locked together. 


OPERATION OF A PLANETARY GEAR TRAIN 


1. A planetary gear train can be used to increase 
power and decrease speed in either of two ways. 

a. One method of obtaining speed reduction 
(power multiplication) is to hold the internal gear 
Stationary while power is applied to the sun gear 
(Fig. 7C-4). As the sun gear turns, the planet pinion 
gears, which are in mesh with it, rotate on their re- 
spective pins. Since they are also in mesh with the 
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stationary internal gear, they must “rotate around” 
inside the internal gear, carrying the planet carrier 
with them in the same direction of rotation as the 
sun gear. The planet carrier then rotates at a speed 
less than that of the sun gear, and the planetary 
gear train functions aS a power-increasing, speed- 
reducing unit. 


b. The same result can be obtained by holding the 
sun gear stationary and applying power to the in- 
ternal gear. In this case, rotation of the internal gear 
causes the planet pinion gears to rotate on their re- 
spective pins and at the same time “rotate around” 
the sun gear, thus rotating the planet carrier at a 
speed less than that of the internal gear. The gear 
train then functions as a power-increasing, speed- 
reducing unit. 


2. A planetary gear train can be used to reverse 
direction of rotation when the planet carrier is held 
stationary. In this instance, if power is applied to 
the sun gear, the planet pinion gears rotate on their 
respective pins; but since the carrier is stationary, they 
act merely as idlers, transmitting power to the internal 
gear and causing it to rotate in the opposite direction. 


In all of the examples described, one member has 
been held stationary, the power applied to another 
member, and taken off the third member. 


3. A planetary gear train can be used as a coupling 
for direct mechanical drive when any two members 
are locked together. 


Under this condition movement can not take place 
between the gears and the entire gear train will ro- 
tate as a unit. 


4. When none of the members are held or locked 
together the planetary gear train will not transmit 
power; therefore it is in neutral. 


FLUID COUPLING AND TORQUE MULTIPLIER 


A fluid coupling is a hydraulic clutch used to trans- 


DRIVEN 


MULTIPLIER 


DRIVE TORUS 


Fig. 7C-5 Torus and Multiplier 


Fig. 7C-6 Torus Operation—Step 1 


mit engine torque to the transmission. The use of the 
fluid coupling eliminates the need for a manual 
clutch and also provides a cushioning effect for the 
gear changes in the transmission. 


The fluid coupling and torque multiplier consists of 
three members (Fig. 7C-5) located within an oil filled 
housing. The drive and driven members are shaped 
like halves of a split torus, having a series of radially 
arranged vanes within them. The torque multiplier 
consists of a series of curved blades mounted radially 
on a hub. The torque multiplier is located between 
the drive and driven coupling members. 


The drive coupling member is connected to and 
driven by the engine, the driven coupling member is 
connected to the main shaft and rear unit sun gear, 
the torque multiplier is connected to the carrier 
shaft and output shaft. 


OPERATION 
STAGE 1—TORQUE MULTIPLICATION 


Step 1. The engine turns the coupling drive mem- 
ber thus causing the drive member to force 
the oil against the vanes of the driven 
member, forcing the driven member to turn 
(Fig. 7C-6). 


Fig. 7C-7 Torus Operation—Step 2 
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Fig. 7C-8 Torus Operation—Step 3 


Step 2. After the oil has acted on the driven mem- 


ber the oil is forced to the torque multi- 
plier (Fig. 7C-7). 


Step 3. The oil flow rushing out of the curved 


blades of the torque multiplier is then 
directed back to the drive member in such 
a way as to impart an additional driving 
force to the back side of the drive member 
vanes (Fig. 7C-8). This additional driving 
force plus the energy added to the flowing 


Fig. 7C-9 Torus Operation—Combined Steps 


oil from engine power, allows an even 
greater force of oil to be directed against 
the vanes of the driven member. 

This causes the torque on the driven 
member to be multiplied. 


STAGE 2—FLUID COUPLING 


As the car accelerates, the difference in speed 
between the three components of the coupling de- 
creases. As this happens, the flow of oil through the 
multiplier becomes nearly straight so that the effect 
of it becomes negligible. The over all ratio then 
gradually changes to 2.93:1 and the entire torus 
assembly becomes a simple fluid coupling in the 
second stage. 


In third stage the coupling is emptied and not 
used. Drive through the transmission is pure me- 
chanical drive. 


In fourth stage all three members of the fluid cou- 
pling are turning at approximately the same speed, 
therefore the torque multiplier is no longer effective. 


DRIVEN 


MULTIPLIER DRIVE 


MAXIMUM TORQUE MULTIPLICATION 


DRIVE DRIVEN MULTIPLIER DRIVE 


NO TORQUE MULTIPLICATION 


Fig. 7C-10 Oil Flow Through Torus 
Members and Multiplier 
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Because of the over all transmission design the cou- 
pling is required to carry only 40% of the engine 
torque. Figures 7C-9 and 7C-10 illustrate the combined 
steps described above. 


During reverse operation the coupling and torque 
multiplier is again capable of increasing torque out- 


put from the engine by 1.3. 


SPRAG CLUTCH AND ROLLER CLUTCH 


A one way clutch allows rotation of a unit in one 
direction and locks the unit from rotating in the 
opposite direction. Sprag clutches are used in the 
Hydra-Matic to lock one member of each planetary 
gear set for reduction. In direct drive the sprag 
clutches allow free rotation. 


Two types are used in 1963 production—the con- 
ventional sprag clutch and a new roller clutch. 


A sprag clutch is a device having irregular mem- 
bers wedged between two concentric members and 
consists of three parts, the inner race, the sprag 
assembly, and the outer race (Fig. 7C-11). The inner 
race is connected to the part which is to be held for 
reduction, or allowed to rotate for direct drive. The 
outer race is fastened to the transmission case and 
is stationary. 


When torque is applied to the inner race in a coun- 
terclockwise direction as indicated by the dotted 
arrows, the sprags will be wedged between the inner 
and outer races. This wedging action, shown by the 
dotted sprags, locks the inner race from turning. 


When torque is applied to the inner race in a clock- 
wise direction as indicated by the solid arrows, the 
sprags will fall free. When the sprags fall free as indi- 
cated by the solid sprags, the inner race is allowed to 
rotate freely in a clockwise direction. 


The roller clutch operates in a similar manner 
except that attempted counter-clockwise rotation of 
the inner race wedges the cylindrical rollers between 
the circular inner race and the ramps on the outer 
race. Clockwise rotation of the inner race will then 
cause the rollers to return to the lower part of the 
outer race ramp and thus provide free clockwise 
rotation. 


ROTO HYDRA-MATIC COMPONENTS 


It is possible to obtain only two forward speeds, 
reduction and direct, from one planetary gear train or 
unit when applying power at the same source (for 
example, the ‘‘sun” or center gear). As a greater vari- 
ation of speed ratios is required to satisfactorily oper- 
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ROLLER CLUTCH 


Fig. 7C-11 Sprag Clutch and Roller Clutch 


ate a vehicle, the Hydra-Matic contains two plane- 
tary gear trains and a torque multiplier arranged to 
provide four stages forward and one reverse (Fig. 
7C-12). 


Direct drive or reduction in each of the units is 
obtained hydraulically by controlling the front clutch 
and the fluid coupling as will be explained in the 
power flow section. 


The overrun band, neutral clutch, and reverse cone 
clutch are also applied, when necessary, by hydrau- 
lic pressure. 


The hydraulic pressure is maintained by a pump 
which is driven by the input shaft whenever the 
engine operates. 


Oil pressure is directed to the proper places in the 
transmission by means of a control valve assembly. 
When the driver places the selector lever in the de- 
sired range, the control valve automatically directs 
oil to the proper places in the transmission. 
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Fig. 7C-12 Cross-Section of Roto Hydra-Matic Transmission 
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POWER FLOW IN HYDRA-MATIC 
TRANSMISSION 


The power flow (parts that are rotating) for each 
transmission stage is indicated by arrows on illustra- 
tions 7C-13 through 7C-17. 


COUPLING—FILLED 


The front sun gear shaft, the rear planet carrier 
shaft, and the main shaft are all concentric. In other 
words, the-main shaft operates inside the rear planet 
carrier shaft which in turn operates inside the hollow 


front sun gear shaft. 


FRONT CLUTCH—RELEASED 


REVERSE CONE—RELEASED 


NEUTRAL CLUTCH—RELEASED 
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SPRAG—INEFFECTIVE 


OVERRUN BAND—RELEASED 


Fig. 7C-13  Neutral—Engine Running 


COUPLING —FILLED 
FRONT CLUTCH —RELEASED 


Power from the engine (in a clockwise direction) 
is mechanically transmitted through the flywheel, 
damper assembly and torus cover to the drive torus 
member. The drive member directs the oil against 
the driven member causing it to turn the main shaft 


and rear unit sun gear clockwise. 


In neutral the neutral clutch is released thus pre- 
venting the sprag assembly from being effective in 
holding the rear unit internal gear against turning 
counterclockwise. Therefore, as the rear unit sun gear 
turns clockwise, the rear unit pinions turn counter- 


REVERSE CONE 
NEUTRAL CLUTCH —RELEASED 


—RELEASED OVERRUN BAND—RELEASED 


SPRAG —INEFFECTIVE 


clockwise driving the rear internal gear counterclock- 
wise. 


The front unit sun gear is mechanically connected 
to the rear internal gear and is also turning counter- 
clockwise; this causes the front unit pinions to rotate 
clockwise on their pins. The clockwise motion of the 
front unit pinions drives the front internal gear 
clockwise. 


Because both the rear unit internal gear and the 
front unit internal gear are spinning freely, there is 
no transfer of torque from the front or rear units to 
the carriers or output shaft. 
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Fig. 7C-14 


COUPLING —FILLED 


FRONT CLUTCH —RELEASED SPRAG 


COUPLING—FILLED 


OVERRUN BAND —RELEASED 


FRONT CLUTCH—RELEASED 


REVERSE CONE—RELEASED 


NEUTRAL CLUTCH—APPLIED 
SPRAG—EFFECTIVE 


OVERRUN BAND—RELEASED 


First and Second—Drive Range 


REVERSE CONE -—RELEASED 


—EFFECTIVE NEUTRAL CLUTCH —APPLIED 


RATIO: First 3.50:1 


In first, power from the engine is mechanically 
transmitted through the flywheel, damper assembly 
and torus cover to the drive torus member. Engine 
torque is hydraulically transmitted through oil to the 
driven torus member. Oil from the driven torus mem- 
ber is directed against the torque multiplier which re- 
directs the force of the oil back to the drive member 
in such a way as to assist in turning the drive mem- 
ber. Engine torque through the coupling is multiplied 
and applied to the mainshaft and rear unit sun gear. 

As the car speed increases, the difference in speed 
between the drive torus, multiplier, and driven torus 
decreases so the multiplier ceases to be needed. As 
this happens, the torus assembly begins to function 
as a simple fluid coupling and the effective ratio of 
the transmission changes from 3.50:1 to 2.93:1, thus 
second stage. 

The neutral clutch is applied locking the sprag 
outer race to the case, thus making the sprag effective 
for holding the rear unit internal gear stationary. 


Second 2.93:1 


Coupling torque clockwise through the rear sun gear 
then attempts to drive the pinions and internal gear 
counterclockwise; however, because the sprag assem- 
bly holds the internal gear stationary, the output | 
shaft through the pinions is compelled to rotate 
clockwise within the internal gear at a reduced speed 
and with increased torque. 

As the rear carrier and output shaft rotate clock- 
wise at reduced speed the front carrier, which is 
mechanically connected to the rear carrier, also 
rotates clockwise at a reduced speed. Because the 
sprag assembly is holding the front unit sun gear 
stationary against counterclockwise rotation, the car- 
rier and pinions rotate the front unit internal gear 
clockwise at approximately one-half engine speed. 

Because the front clutch is released the reduction 
in first speed is due to the rear unit gear reduction, 
times the coupling torque multiplication, less the .3 
engine torque acting on the output shaft through 
the torque multiplier. 
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pe COUPLING—EMPTY 


FRONT CLUTCH—APPLIED 
REVERSE CONE—RELEASED 


NEUTRAL CLUTCH—APPLIED 


SPRAG—EFFECTIVE 


OVERRUN BAND—RELEASED 


Fig. 7C-15  Third—Drive Range 


COUPLING —EMPTY 


FRONT CLUTCH —APPLIED SPRAG 


RATIO: 


Power from the engine is mechanically transmitted 
through the flywheel, damper assembly and torus 
cover to the drive torus member. The front clutch is 
applied and the coupling is empty so engine torque 
is mechanically applied to the front unit internal 


gear. 


The front unit sun gear assembly is splined to 
the sprag inner race and is prevented from turning 
counterclockwise by the sprag when the neutral 
clutch is applied. Engine torque at the front internal 
gear is applied to the pinions, and because the sun 


OVERRUN BAND—RELEASED 
—EFFECTIVE 


REVERSE CONE —RELEASED 
NEUTRAL CLUTCH —APPLIED 


1.56:1 


gear cannot rotate counterclockwise the planet pin- 
ions and carrier are compelled to revolve clockwise 
around the sun gear in reduction. The front carrier is 
splined to the rear unit carrier and shaft assembly 
which in turn is bolted directly to the output shaft. 


As the output shaft and rear unit carrier turns 
clockwise in reduction, the pinions will drive the rear 
unit sun gear and driven torus in a clockwise direc- 
tion faster than engine speed. Because the coupling is 
empty no power is transmitted and all torque multi- 
plication in third stage is due to the front unit gear 
ratio. 
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Fig. 7C-16 


FRONT CLUTCH—APPLIED 
REVERSE CONE—RELEASED 


NEUTRAL CLUTCH—APPLIED 


SPRAG—INEFFECTIVE (OVERRUN) 


OVERRUN BAND—RELEASED 


Fourth—Drive Range 


COUPLING —FILLED OVERRUN BAND—RELEASED REVERSE CONE —RELEASED 
FRONT CLUTCH —APPLIED SPRAG —INEFFECTIVE NEUTRAL CLUTCH—APPLIED 
(OVERRUN) 
RATIO: 1:1 


Power from the engine through the flywheel, damper 
assembly and torus cover is applied through the front 
clutch to the front unit internal gear. The front inter- 
nal gear, through the pinions tends to turn the front 
sun gear against the sprag. This would cause the 
front carrier to run clockwise in reduction. The rear 
carrier then must also attempt to revolve clockwise 
in reduction. With the rear carrier rotating clockwise 
in reduction, and the rear internal gear tending to be 
stationary against the sprag, the rear unit pinions 
attempt to rotate counterclockwise on their pins, thus 
driving the rear unit sun gear and driven torus clock- 
wise faster than engine speed. 


However, because the coupling is filled, the coupling 
driven member and rear unit sun gear can not revolve 
faster than the drive torus which turns at engine 
speed. Therefore, the rear sun gear speed is slowed 


down to approximately engine speed. In so doing, 
the rear unit pinions are slowed down in their rotation 
on the pinion pins. The carrier and pinions change 
the direction of load against the interna] gear causing 
it to overrun the sprag and revolve with the carrier 
and sun gear at the same speed. Because the output 
shaft and carriers are connected to the torque multi- 
plier in the coupling, the torque multiplier is also 
turning the same speed as the drive and driven mem- 
ber so that it has no effect in multiplying torque in 
the coupling. 


Both carriers and the output shaft are common, 
the front sun gear and rear internal gear are com- 
mon, and the front internal gear and rear unit sun 
gear are turning at approximately the same speed, 
thus the entire train must revolve as one common 
unit in direct drive. 


ROTO HYDRA-MATIC TRANSMISSION 


7C-13 


COUPLING—FILLED 


i . . 
f hee 
a Te Ss 


B itis 


om 
ned 
—_ 
acted 
[ <— 
eee 
Cad 
rere 
oon 
Fd 
{ oan 
} 
anavas 
saints 
‘onnsoone 
once 
preversted 


aoe RONT CLUTCH—RELEASED 
REVERSE CONE—APPLIED 


NEUTRAL CLUTCH—RELEASED 


SPRAG—INEFFECTIVE 


OVERRUN BAND—RELEASED 


Fig. 7C-17 Reverse 


COUPLING —FILLED 


FRONT CLUTCH—RELEASED SPRAG 


OVERRUN BAND —RELEASED 


REVERSE CONE —APPLIED 


—INEFFECTIVE NEUTRAL CLUTCH —RELEASED 


RATIO: 3.45:1 


Power from the engine is mechanically transmitted 
through the flywheel, damper assembly and torus 
cover to the drive torus member. Engine torque is 
hydraulically transmitted through oil to the driven 
torus member. Oil from the driven torus member is 
then directed against the torque multiplier which re- 
directs the force of the oil back to the drive member 
in such a way as to assist in turning the drive mem- 
ber. Engine torque through the coupling is multiplied 
and applied to the mainshaft and rear unit sun gear. 


The rear unit sun gear drives the rear unit pin- 
ions as idlers which in turn drive the rear unit inter- 
nal gear in a counterclockwise direction. (The neutral 
clutch is released rendering the sprag ineffective for 
holding the internal gear). 


Because the rear unit internal gear is turning 


counterclockwise, the front unit sun gear is turning 
counterclockwise. The reverse cone is holding the 
front unit internal gear stationary so that the front 
unit pinions and carriers are compelled to walk 
around the front internal gear in counterclockwise 
direction in reduction. The output shaft is common 
with the front and rear unit carrier so the output shaft 
is turning counterclockwise in reverse in reduction. 


The effect of the force of the oil in the coupling 
is such that the torque multiplier is imparting an 
additional .3 times engine torque to the carrier and 
output shaft in the reverse direction. 


The total reduction in reverse is due to the 1.3 
coupling torque ratio times the 2.42 gear ratio plus 
the .3 engine torque acting on the torque multiplier 
and output shaft in the reverse direction. 
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Couplin Front Reverse Neutral Overrun 
Range Stage ail rhe Clutch Clutch Clutch Band 
IVS Applied Applied Applied Applied 
Park — / 
Neutral — a/ 
First-Second 4/ 4/ 
Drive . 
Left Third / 4/ 
Fourth a/ / V 
First-Second 4/ 4/ 
Drive . 
Right Third / \/ 
Fourth 4/ a/ \/ 
First-Second 4/ Ay 
Lo Third V Vv 
Fourth a/ / V 
Reverse Reverse a/ 4/ — 


Note: The transmission will shift into fourth while in Drive Right at very high engine r.p.m.; however, transmission will not 
shift out of Second in Lo. When transmission is in a higher stage, it will downshift progressively when placed in 


Lo range. 


Fig. 7C-18. 


REVIEW ACTION OF UNITS 


In order to diagnose transmission difficulties it is 
very important to know what happens in each unit 
during each shift. The preceding list of conditions 
(Fig. 7C-18) is effective with the engine driving the car 
(car not coasting). 


HYDRAULIC ACTION IN THE 
HYDRA-MATIC TRANSMISSION 


The proper shifting of the transmission is con- 
trolled by hydraulic oil pressure. The direction of this 
oil pressure to the proper places in the transmission 
is accomplished by the control valve assembly. 


The diagrams and text on the following pages ex- 
plain how the transmission is hydraulically controlled 
for each shift and operating condition. 


OPERATION OF THE PUMP 


The transmission pump is of the variable displace- 
ment high capacity type and is engine driven. 


A variable capacity type pump is one that will vary 
its output according to the oil flow and pressure re- 
quirements of the transmission. The effort required to 
drive the pump is only great when the demand for oil 
is great, consequently, large pumping capacity can be 
obtained at low pump speeds without having large 
pumping loads at high speeds. 


Review Action of Units 


The rotor of the pump is engine driven. and carries 
vanes. Oil trapped between vanes at the suction or 
intake side is moved to the pressure side in greater 
quantity than oil from the pressure side is moved to 
the suction side (Fig. 7C-19). 


Variable output of the pump is obtained in the 
following manner. 


When the slide is in the up position maximum vol- 
ume will be delivered, when the slide is in the middle 
“neutral” position no volume will be delivered. 


Two springs are located on the bottom of the slide. 
The longer spring keeps the slide in the up or prime 
position so that the moment the engine is started the 
slide will be in the prime position and full output will 
be obtained. 


The small spring or inner spring acts as a bumper 
keeping the slide from returning to a full exhaust 
position if the demand for oil falls quickly. 


MAIN LINE PRESSURE 


Main line oil pressure from the pump is directed to 
the end of the pressure regulator valve. The valve will 
then move against the pressure regulator spring. The 
pressure regulator spring, having a predetermined 
value, will then produce a constant pressure. The 
lands on the pressure regulator valve direct pressure 
to both the top and bottom of the pump slide. Pres- 
sure to the bottom will force the slide into the up or 


ROTO HYDRA-MATIC TRANSMISSION 7C-15 
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LINE PRESSURE 


PRESSURE 


Fig. 7C-19 Operation of Pump 


pumping position. Pressure to the top of slide will 
force the slide downward to the neutral position. 


When line pressure drops the pressure regulator 
spring will move the pressure regulator valve against 
reducing line pressure thereby moving the valve so 
that a feed hole in the valve indexes with a passage to 
the underside of the slide causing the slide to move 
upward to the prime position thereby causing pump 
output to increase. 


Conversely if there is little or no oil demand from 
the transmission, pressure will increase and move the 
pressure regulator valve so that main line oil is di- 
rected to the top of the slide moving the slide to the 
down position reducing output. 


Thus, it has been seen that the pressure regulator 
valve will produce consistent pressure determined by 
the pressure regulator spring. 


HIGHER MAIN LINE PRESSURE 


A higher pressure may be obtained by directing a 
pressure called line boost pressure behind the pressure 
boost plug, compressing the pressure regulator spring, 
which increases the spring load, thus raising pressure. 


LOWER VARIABLE LINE PRESSURE 


A lower pressure for certain types of operation may 
be obtained by directing line drop oil to the main line 
oil side of the pressure regulator valve. This will work 
against spring pressure sending line pressure to the 
top of the slide moving it toward the lower output 
position. This line drop oil will reduce main line pres- 
sure as the line drop pressure increases. Also, included 
in the pump is the coupling limit valve which is used 
to fill the coupling. 
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Fig. 7C-20 Throttle Valve Operation 


T.V. PRESSURE 


Under some conditions it is desirable to provide for 
greater acceleration and/or greater pulling power, 
such as climbing hills, etc. To accomplish this, higher 
shift speeds are required. This is accomplished by an 
oil pressure that will oppose the effect of governor 
pressure in opening the shift valves. This pressure, 
called T.V. is a regulated pressure and increases with 
throttle opening, which is regulated by the driver. 
Therefore, at the driver’s option, the shift speeds can 
be raised or lowered to insure suitable shift speeds for 
operation under all driving conditions. 


When the accelerator pedal is depressed, linkage 


connected with the carburetor and the accelerator 


pedal acts against T.V. plunger, opens the throttle 
valve and allows main line pressure to become reg- 
ulated T.V. pressure (Fig. 7C-20). 


T.V. pressure is directed to the shift valves to assist 
spring pressure to hold the shift valve closed against 
governor pressure. Governor pressure increases with 
car speed until it can overcome spring and T.V. pres- 
sure causing the shift valve to open and the shift to 
occur. 


THERMOSTATIC T.V. CONTROL 


A bi-metal spring type thermostatic element is used 
to compensate for the effects of temperature on shift 
speed control, engine power output, and shift feel 
control. 


The element is positioned behind the throttle valve 
and is adjusted by a screw to give an accurate spring 
value at a given temperature. Under cold oil con- 
ditions the element will expand, and apply a greater 
load against the throttle valve (Fig. 7C-20.) 


This produces less T.V. pressure at a given throttle 
opening. Less T.V. pressure allows some shifts to start 
quicker and reduces the forces applying the front 
clutch. As the oil temperature rises toward normal 
the element will contract making it ineffective. 


Fig. 7C-21 


Governor 


GOVERNOR OPERATION 


The governor is a centrifugal type, rotating with 
the transmission output shaft to generate two speed- 
controlled oil pressures which are primarily used in 
the control valve assembly to initiate the shifts. 


G-1 PRESSURE 


As the governor rotates with the output shaft, cen- 
trifugal force acting on the G-1 or primary governor 
valve tends to throw the valve outward (Fig. 7C-21). 
Main line pressure to the governor is then ported into 
the G-1 passage where it can act on the large land of 
the G-1 valve to provide a force in the opposite direc- 
tion to the centrifugal force. The G-1 valve will then 
move to close off the incoming line pressure and allow 
G-1 pressure to exhaust until the force of G-1 pressure 
acting against the centrifugal force is equal to the 
centrifugal force. The G-1 valve continues to regulate 
against centrifugal force so that G-1 pressure in- 
creases with output shaft speed. 


G-2 PRESSURE 


The second governor valve is called the G-2 or 
secondary governor valve. As centrifugal force throws 
the G-2 valve outward, G-1 pressure is admitted to 
the G-2 passage. G-2 pressure then acts against the 
large land of the G-2 valve to oppose the centrifugal 
force. G-2 pressure then increases with output shaft 
speed. 


G-2 pressure is designed to be more sensitive at the 
higher car speeds. 
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FRONT CLUTCH ACCUMULATOR 


The front clutch accumulator (Fig. 7C-22) is a 
cushioning and timing device which enables the front 
clutch to apply smoothly under all throttle conditions. 
Regulation is necessary due to the varying torque loads 
that the front clutch is subjected to. For example, with 
light throttle conditions the front clutch can be ap- 
plied quickly with a minimum of pressure, conversely 
with full throttle operation the front clutch is applied 
slower with greater oil pressure required. 


The accumulator body contains two opposed sets 
of springs and pistons. One is called the upper accu- 
mulator piston and spring and the other lower accu- 
mulator piston and spring, with each piston acting 
against spring pressure. 


When the front clutch is engaging, front clutch 
apply oil is also directed to the front clutch accumu- 
lator. Front clutch oil compresses the pistons against 
spring pressure, causing the accumulator to absorb an 
amount of clutch apply oil. During the initial appli- 
cation of the front clutch piston, a comparatively 
small quantity of clutch apply oil is diverted to the 
accumulator. When the clutch piston is stroked to its 
apply position, the accumulator pistons move against 
spring pressure and the amount of oil absorbed by 
the accumulator will increase thereby stopping the 
flow to the clutch. Since the pistons moving against 
their springs meet increasing resistance to their mo- 
tion, the oil pressure applying the front clutch in- 
creases gradually to provide a smooth application. 


When the pistons reach the ends of their strokes, 
the front clutch pressure rises to main line pressure to 


insure positive and complete engagement following 
the shift. 


COMPENSATOR 


Further control of front clutch pressure as pro- 
duced by the accumulator is obtained by the primary 
and secondary compensator valves and springs (Fig. 
7C-22). The purpose of these valves and springs is to 
provide pressure to the accumulator to help the lower 
accumulator piston spring to resist piston motion and 
thus further increase the front cluch pressure during 
shifting. T.V. pressure, along with spring pressure, acts 
against the primary compensator valve allowing drive 
oil to enter the compensator line and fill the accumu- 
lator. 


When T.V. pressure is low, the compensator pres- 
sure is low, and the secondary compensator valve is 
held against its stop by the secondary compensator 
valve spring. When T.V. pressure is high the second- 
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Fig. 7C-22 Accumulator and Compensator 


ary compensator valve is pushed against the primary 
compensator valve by higher compensator pressure. 
It then moves with the primary compensator valve. 
When the front clutch oil is fed into the accumulator, 
compensator oil is forced over to the compensator 
valves where it pushes open the primary valve and 
discharges compensator oil to exhaust. The resistance 
of the compensator valves to permitting compensator 
oil to be exhausted controls the compensator pressure 
which helps to control the front clutch pressure during 
a shift. 


OVERRUN BAND SERVO 


The overrun band and servo are used to obtain 
engine braking when coasting in first, second or third 
with the selector lever in the intermediate or low 
range position. Normally, when the engine is driving 
the transmission and vehicle, the sprag assembly is 
effective in holding the rear unit internal gear, or 
front unit sun gear stationary so as to obtain reduc- 
tion. When the vehicle is coasting however, the rear 
wheels and transmission output shaft are driving the 
transmission. In this condition the sprag assembly 
loses its effectiveness for holding the rear unit internal 
gear or front unit sun gear stationary, the trans- 
mission would then overrun and not provide the de- 
sired braking action. 


To prevent the transmission from overrunning, the 
overrun band assembly is applied to the rear unit 
internal gear thus holding the rear internal and front 
unit sun gears stationary for the desired braking 
(Fig. 7C-23). | 
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Fig. 7C-23 Overrun Band Servo 


An overrun band servo is used to apply and release 
the overrun band. 


SERVO OPERATION 


When the manual selector lever is in the Low 
Range position and the transmission is in first, second 
or third, overrun band apply pressure is applied to 
the overrun band servo. 


FIRST STAGE 


Band apply pressure acts against the servo piston 
moving the piston, servo springs, retainer and piston 
pin against the release spring to start the application 
of the band. When the band has been applied to 
the rear internal gear it begins to offer resistance to 
the travel of the piston pin. 


SECOND STAGE 


As band apply pressure continues to build up under 
the piston, the piston begins to travel up on the piston 
pin against the force of the servo springs. The piston 
then moves away from the washer which allows a 
small portion of the band apply pressure to bleed to 
exhaust through the bleed hole in the piston. Overrun 
band apply pressure under the piston then continues 
to build up at a slower rate and causes a greater force 
to be applied to the band. (See Fig. 7C-23). 


THIRD STAGE 


When the piston travels up far enough to contact 
the servo spring retainer the bleed hole is sealed off 
again, this allows the band apply pressure to build up 
quickly again and causes the piston to apply its full 
force directly against the servo spring retainer and 
piston pin to give the final full apply force. 


The design of the servo is such as to provide for a 
smooth gradual apply of the band under all driving 
conditions and oil pressures. 


MANUAL VALVE 


The manual valve distributes pressures to place 
the transmission in either neutral, drive left, drive 
right, Lo Range or Reverse. It is controlled mechani- 
cally through a linkage from the selector lever on the 
steering column. 


2-3 VALVE 


The 2-3 valve initiates the 2-3 and 3-2 shifts by 
sensing a balance between T.V. and G-1 governor 
pressures. 


3-4 VALVE 


The 3-4 valve initiates the 3-4 and 4-3 shifts by 
sensing a balance between T.V. and both G-1 and 
G-2 governor pressures. 


COUPLING FEED LIMIT VALVE 


This valve is located in the pump body and pro- 
vides a direct feed to the coupling from the pump in 
first gear and reverse. It is controlled by coupling 
signal pressure but opens only when coupling signal 
pressure is greater than 72-75 psi. 


COUPLING EXHAUST VALVES 


The coupling exhaust valves are located in the 
torus cover assembly and they seal the coupling ex- 
haust ports whenever coupling signal pressure is 
directed to close them. 


COUPLING TIMING VALVE 


The coupling timing valve controls the dump and 
fill of the coupling. 


It is controlled by front clutch pressure on 2-3 shift 
and delays the dump of the coupling until clutch 
capacity is sufficient to carry the drive load. 


On a 3-4 shift it is controlled by 2nd and 4th pres- 
sure and shifts immediately after the 3-4 valve. 
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PRESSURE BOOST VALVE 


The pressure boost valve controls the flow to the 
line boost area of the pressure regulator valve. It is 
shifted by front clutch pressure and is timed to move 
after the clutch has assumed the drive. 


LINE BOOST BALL CHECK 


This ball check valve in the pump is located in 
parallel with an orifice to provide fast unrestricted 
flow to the pressure boost plug, and then sealing to 
provide a slow orificed bleed of pressure boost oil 
during the 3-4 shift. 


PRESSURE DROP VALVE 


The pressure drop valve controls the flow to the 
line drop area of the pressure regulator valve. It 
generates a varying pressure inversely proportional 
to T.V. pressure which results in a modulated line 
pressure. 


3-2 DOWNSHIFT VALVE 


The 3-2 downshift valve regulates the exhaust of 
the front clutch on throttle 3-2 downshifts. It is de- 
signed to allow the clutch to slip momentarily until 
the coupling is full enough to assume the drive with- 
out excessive engine flare. 


FRONT CLUTCH EXHAUST VALVE 


The front clutch exhaust valve controls the dura- 
tion of front clutch slipping during a throttle 3-2 
downshift. It provides a wide open clutch exhaust 
when coupling pressure is sufficient. 


TV PLUNGER (DETENT VALVE) 


The T.V. plunger initiates the 4-3 and 3-2 shifts. It 
is operated mechanically by the T.V. linkage. 


REVERSE BLOCKER VALVE 


The reverse blocker valve prevents a shift into 
reverse at speeds above 10 mph. It is controlled by 
G-1 pressure and provides a mechanical stop for the 
manual linkage. 


3-2 CUTOFF VALVE 


The 3-2 cutoff valve is a valve which senses drive 
conditions relative to overrun by shifting at about 
17 psi T.V. pressure. It provides an immediate ex- 
haust of front clutch oil on overrun or closed throttle 
3-2 downshifts and provides a source for 3-4 boost oil 
on very light 3-4 upshifts. 


3-4 BOOST VALVE 


The 3-4 boost valve provides 3-4 boost pressure on 
light throttle 3-4 upshifts until the coupling reaches 
sufficient charge pressure. 


NEUTRAL CLUTCH VALVE 


The neutral clutch valve senses a balance between 
T.V. pressure and neutral clutch pressure to regulate 
the flow of neutral clutch apply oil. This insures a 
smooth but firm clutch application under all throttle 
conditions. 


7C-20 1963 PONTIAC CHASSIS SHOP MANUAL 


COUPLING EXHAUST 
VALVE 


snaetecettemnnnertonn, 


~ er | COUPLING REVERSE CLUTCH 
t oo } ie clo. FRONT CLUTCH NEUTRAL CLUTCH 
if _ , a SPRAG 
ii reese eee y ” OVERRUN BAND 


PUMP ASSEMBLY 


6 
<os 
“ 


STRAINER FLOW | BY-PASS FLOW 


te VPP Ua yp rh! ‘Hi : Wf 


i; 
_ TV. PLUNGER 


: \ 
SUSAR ee oe 


LINE PRESSURE RELIEF VALVE 


TV OR 3-4 BOOST 


TV OR 3-4 BOOST 


im, 


= 
UPLING TIMING 
“10 


TV OR 3-4 8009 


> 
- 


SS Ve ee 


Fig. 7C-24 Neutral—Engine Running 
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NEUTRAL—ENGINE RUNNING 


COUPLING —FILLED 
FRONT CLUTCH —OFF 


Whenever the engine is running line pressure is 
always directed to the: 


1. Pressure Regulator 

2. Pressure Relief Valve 

. Coupling Feed Limit Valve 
. Throttle Valve 

. Coupling Timing Valve 

. Manual Valve 

3-4 Governor Valve 


. Governor Assembly 


co ON DH PW 


. Pressure Boost Valve 


BASIC CONTROL 


Line pressure through the coupling timing valve is 
directed into the signal passage. Signal oil closes the 
coupling exhaust valves and opens the coupling feed 
limit valve to provide coupling feed oil. Line pressure 
through the orifice at the coupling timing valve pro- 
vides an additional source of coupling feed oil to fill 
the coupling. The neutral clutch is released, thereby 
rendering the sprag ineffective. 


PRESSURE CONTROL 


The pressure relief valve provides for the exhaust of 
excessive main line pressures at approximately 242 
psi. This condition may occur only in the event of a 
malfunction in the pump or pressure regulator. 


Line pressure to the throttle valve is regulated to a 
variable pressure called T.V. pressure. The throttle 


REVERSE CONE 
NEUTRAL CLUTCH —OFF 


—OFF SPRAG 


—INEFFECTIVE 
OVERRUN BAND —OFF 


valve, which regulates T.V. pressure, is controlled by 
the T.V. spring and throttle plunger, through adjust- 
able linkage from the carburetor throttle. As the 
throttle is opened, the linkage depresses the throttle 
plunger to increase the force of the T.V. spring, thus 
causing the throttle valve to regulate T.V. pressure 
to a higher value. T.V. pressure is designed to vary 
with throttle opening and is used throughout the con- 
trol system to activate or control different valves at 
various times in relation to throttle opening. 


Line pressure through the pressure boost valve 
enters two passages to become pressure boost and line 
drop signal oil. Pressure boost oil is routed against the 
boost plug in the pressure regulator to give an in- 
crease in line pressure. Pressure drop signal pressure 
is routed to the pressure drop valve where T.V. pres- 
sure acting on the end of the pressure drop valve 
regulates pressure drop signal oil to a variable de- 
creasing pressure which in turn is applied against the 
second land of the pressure regulator valve. 


At closed throttle, line drop pressure is maximum 
thus causing the greatest drop in line pressure; at 
full throttle, line drop pressure is regulated to exhaust 
resulting in high line pressure. Line pressure then is 
controlled to vary in accordance to throttle opening 
from 132-180 psi. 


Line pressure directed to the governor will be 
regulated to become two variable governor pressures: 
G-1 and G-2. 


SUMMARY 


The coupling is filled and the neutral clutch is re- 
leased, thereby causing the transmission to be in 
neutral. 
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Fig. 7C-25 First and Second—Drive Left 
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FIRST AND SECOND—DRIVE LEFT 


COUPLING —FILLED 
FRONT CLUTCH —OFF 


When the selector lever is moved to the drive posi- 
tion, the manual valve is repositioned to allow line 
pressure to enter the drive oil circuit. Drive oil then 
flows to the following: 


1. Neutral Clutch Valve 
2. 2-3 Valve Train 


3. Primary Compensator Valve 


BASIC CONTROL 


Drive oil to the Neutral Clutch Regulator Valve is 
directed into the neutral clutch apply passage. The 
neutral clutch valve senses a balance between neutral 
clutch apply pressure and T.V. plus spring pressure 
to regulate the flow of neutral clutch apply pressure 
to insure a smooth but firm clutch application under 
all throttle conditions. As the neutral clutch applies 
the sprag becomes effective for first stage. 


PRESSURE CONTROL 


Pressure control in first and second is identical to 
that in neutral. Line pressure will vary from 132 to 
180 psi. depending on amount of T.V. pressure or 
throttle opening. 


TIMING CONTROL 


Drive oil and T.V. pressure are directed to the 
primary compensator valve. Drive oil flowing through 
compensator valves will become regulated to a pres- 
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sure called compensator. Increasing T.V. pressure 
(which increases with throttle opening) will cause 
compensator to regulate to an increasing value. Com- 
pensator pressure is then designed to vary with 
throttle opening but in such a way as to be propor- 
tional to engine torque. Compensator pressure is di- 
rected to the accumulator for use during the 2-3 shift. 


FAIL SAFE FEATURES 


To provide a safety feature, drive oil to the 2-3 
shift valve is routed into first stage passage past two 
ball-check valves to the pressure boost valve. If for 
any reason the line boost valve has remained in the 
neutral or third stage position, lst-2nd stage oil 
will flow past the pressure boost valve to become line 
boost oil which is necessary in first and second stage. 


First and second stage oil flowing past one ball- 
check is resting on the coupling timing valve. Again, 
if for any reason the coupling timing valve should 
remain in the third stage position, lst-2nd stage oil 
will flow past the valve to become coupling signal oil. 
This insures that the coupling can be filled in first 
and second stage regardless of the position of the 
coupling timing valve. 


SUMMARY 


The coupling is filled, the neutral clutch is applied 
and the sprag is effective placing the transmission in 
first. 
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Fig. 7C-26 Third—Drive Left 


ROTO HYDRA-MATIC TRANSMISSION 7C-25 


THIRD—DRIVE LEFT 


COUPLING —EMPTY 
CLUTCH —ON 


As vehicle speed and G-1 pressure increases, the 
force of G-1 acting on the 2-3 governor valve will 
overcome the force of the 2-3 valve spring, 2-3 T.V. 
spring, and modulated T.V. pressure. This causes the 
2-3 governor valve to open, which allows drive oil to 
enter the front clutch passage. Simultaneously shift 
T.V. to the 2-3 T.V. valve is cut off at the 2-3 valve, 
and first stage oil is exhausted through the 2-3 valve. 


BASIC CONTROL 


Front clutch oil from the 2-3 governor valve then 
is directed to the 3-4 valve for later use and, after 
passing an orificed one way check valve, to the: 


1. Front Clutch 

2. Front Clutch Accumulator 
3. Coupling Timing Valve 

4. Pressure Boost Valve 


Front clutch oil to the front clutch applies the 
clutch, and moves the coupling timing valve against 
the spring cutting off line pressure to the signal 
passage. As signal pressure is cut off, the coupling 
exhaust valves open, thus allowing the coupling to 
empty and the coupling feed limit valve closes, 
cutting off coupling feed pressure to the coupling. 


PRESSURE CONTROL 


Front clutch to the pressure boost valve overcomes 
drive oil at the opposite end, thus moving the valve 
to cut off line pressure from entering the pressure 


REVERSE CONE 
NEUTRAL CLUTCH —ON 


—OFF SPRAG 


: —EFFECTIVE 
OVERRUN BAND—OFF 


boost passage and pressure drop signal passage. 
Because line drop feed is now directed through the 
pressure boost valve into the pressure drop signal 
passage, line pressure will drop to a variable value of 
74-105 psi. Front clutch oil is used on the pressure 
boost valve since it is a signal oil which notifies the 
pressure boost valve that the oil pressure in the clutch 
itself is sufficiently high to allow the clutch to carry 
third stage torque. Also, if the line pressure were not 
kept in a boosted condition temporarily, the neutral 
clutch would not have sufficiént pressure to prevent 
its slipping before the transmission had completed 
the shift to third. 


TIMING CONTROL 


Front clutch oil is directed to the accumulator to 
provide a cushion for clutch apply pressure. Compen- 
sator pressure is also fed to the accumulator to con- 
trol the amount of cushioning the accumulator will 
provide according to throttle opening. At light 
throttle, compensator pressure is low, thus allowing 
the accumulator to absorb a greater amount of clutch 
oil for greater cushioning. At heavy throttle, compen- 
sator assists the lower accumulator spring in acting 
against clutch pressure to give a firmer and smoother 
clutch application. Front clutch oil acting on the 
coupling timing valve times the movement of the 
valve and the resulting exhaust of the coupling to 
coincide with the application of the front clutch. 


SUMMARY 


The front clutch is now applied and the coupling 
is empty shifting the transmission into third. 
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Fig. 7C-27 Fourth—Drive Left 


ROTO HYDRA-MATIC TRANSMISSION 7C-27 
FOURTH—DRIVE LEFT 
COUPLING —FILLED REVERSE CONE —OFF SPRAG —OVERRUN 


FRONT CLUTCH —ON 


As vehicle speed increases further, G-1 and G-2 
pressure and the 3-4 valve spring acting on the 3-4 
valve train will overcome the force of the T.V. reg- 
ulator spring and modulated T.V. pressure on the 
3-4 valve. The valve will then open allowing front 
clutch pressure and line pressure to enter the 3-4 and 
4th stage coupling feed passages respectively. T.V. 
pressure is now cut off from entering the shift T.V. 
passage. 


BASIC CONTROL 


3-4 oil will then reposition the coupling timing 
valve to allow signal pressure to close the coupling 
exhaust valves and open the coupling feed limit valve 
to provide coupling fill, Under some throttle condi- 
tions signal pressure may not be great enough to 
open the coupling feed limit valve. In this case, all 
coupling feed pressure comes from the coupling 
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timing valve. Fourth stage coupling feed pressure 
flows to the coupling timing valve where it provides 
an additional source for coupling feed pressure. 


PRESSURE CONTROL 


Under most driving conditions line pressure is not 
changed between third and fourth stage however, 
below approximately 28 psi T.V. pressure, the 3-2 
cutoff valve opens against T.V. pressure to allow 3-4 
pressure to enter the 3-4 transfer passage. This will 
cause a temporary boost in line pressure as described 
in DRIVE LEFT 3-4 LIGHT THROTTLE UP- 
SHIFT. 


SUMMARY 


The front clutch remains applied and the coupling 
is filled so the transmission is in fourth stage. 
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ROTO HYDRA-MATIC TRANSMISSION 7C-29 


THIRD—DRIVE RIGHT 


COUPLING —EMPTY 
FRONT CLUTCH—APPLIED 


Oil flow in Drive Right range-third stage is pri- 
marily identical to that in Drive Left range third 
stage, with the following exceptions: 


1. OIL PRESSURE 


When the manual valve is in the right drive posi- 
tion the line drop feed passage is cut off. This stops 
the source of line drop pressure so that line pressure 
is constant at approximately 98-105 psi regardless of 
throttle opening. 


2. INTERMEDIATE RANGE PRESSURE 


Right drive range pressure from the manual valve 
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performs two functions. First, it is directed through 
the ball check against the large end of the 3-4 valve 
to prevent a 3-4 shift from normally occurring in the 
intermediate range. | 


As a safety feature, it is possible to obtain a 3-4 
upshift in the intermediate range but only above the 
speed at which the normal drive range through detent 
3-4 upshift occurs. 


Secondly, it is directed through the 3-4 governor 
valve to apply the overrun servo and band for over- 
run braking in third. 
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ROTO HYDRA-MATIC TRANSMISSION 7C-31 


FIRST AND SECOND-—LO RANGE 
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When the selector lever is placed in the Lo position, 
the Manual Valve is moved to uncover an additional 
source of pressure, Lo oil. 


Lo oil is directed to two locations: 


1. Against the large end of the 1-2 Governor Valve 
to work against the force of G-1 pressure. 
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2. Through the ball check valve, past the 2-3 T.V. 
regulator valve to act against the 2-3 valve to further 
assist in keeping the 2-3 valve closed against G-1 
pressure. 


The primary purpose of Lo oil is to provide a def- 
inite means of preventing a 2-3 upshift from occurring 
in the Lo range position. 
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Fig. 7C-30 Reverse 


ROTO HYDRA-MATIC TRANSMISSION 7C-33 


REVERSE 


COUPLING —FILLED 
FRONT CLUTCH —OFF 


When the selector lever is moved to the Reverse 
position, the manual valve is repositioned to exhaust 
Drive Left, Drive Right, and Lo Oil. Reverse pressure 
from the manual valve is allowed to enter the control 
system. 


BASIC CONTROL 


Reverse pressure applies the reverse cone. 


DRIVE LEFT—PART 


COUPLING—EXHAUSTING 


At vehicle speeds below approximately 35 mph a 
4-3 downshift can be obtained by depressing the ac- 
celerator a given amount. When the accelerator is de- 
pressed sufficiently, T.V. pressure acting behind the 
T.V. plunger is allowed to enter the part throttle T.V. 
passage. Because the 3-4 shift valve is open, part 
throttle T.V. enters the shift T.V. passage and acts 
against the large end of the 3-4 T.V. valve which 
causes the 3-4 shift valve to close. 
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Line pressure, through the coupling timing valve 
enters the signal passage to close the coupling exhaust 
valves and open the coupling feed limit valve for 
coupling fill. 


PRESSURE CONTROL 


Pressure control in reverse is identical to that ob- 
tained in neutral. Line pressure will vary from 132- 
180 psi. depending on T.V. presgure. 


FAIL SAFE FEATURES 


Reverse pressure is also directed through a ball 
check valve, to the coupling timing valve, to feed the 
coupling signal passage if the coupling timing valve 
should remain in the second position. 


Line drop feed from the manual valve, and reverse 
pressure through the ball checkivalve, are directed to 
the pressure boost valve to provide a secondary source 
for pressure drop and pressure boost if for any reason 
the pressure boost valve had remained in the third 
position. 


THROTTLE 4-3 


BASIC CONTROL 


As the 3-4 shift valve closes, first and second oil 
and fourth stage coupling fill gil from the 2-3 shift 
valve are cut off, thereby causing the coupling to ex- 
haust shifting the transmission back into second gear. 


PRESSURE CONTROL 


1 


The pressure remains the same as in fourth stage. 


DRIVE LEFT—DETENT 4-3 


COUPLING—EXHAUSTING 


While operating in third gear at speeds below ap- 
proximately 62 mph, a forced or detent 4-3 downshift 
is available. This is accomplished by depressing the 
accelerator fully. 


As this is done, the T.V. plunger is fully depressed 


exposing the detent passage to T.V. pressure. Detent 
pressure which flows past the ball check is directed 
against the large land of the 3-4 shift valve. 


Detent pressure will overcome the force of G-1 and 
G-2 pressure and one spring acting in the opposite 
direction, thereby causing the 3-4 shift valve to close. 
The transmission will then shift into third stage. 
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Fig. 7C-31 Complete Oil Circuit Diagram 


ROTO HYDRA-MATIC TRANSMISSION 7C-35 


DRIVE LEFT—DETENT 3-2 
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At vehicle speeds below approximately 22 mph 
in third stage a forced or detent 3-2 downshift can be 
obtained by depressing the accelerator fully past the 
detent. This causes the T.V. plunger to open the 
detent passage to T.V. pressure. Detent pressure then 
enters the 2-3 shift pressure passage to act against 
the 2-3 T.V. valve. This causes the 2-3 valve to close 
against the force of G-1 pressure. 


BASIC CONTROL 


As the 1-2 shift valve closes, drive oi] to the front 
clutch is cut off and all front clutch pressure in the 
front clutch and accumulator is compelled to exhaust 
into the 2-1 signal passage. The spring repositions the 
coupling timing valve to provide coupling signal 
pressure and coupling feed pressure. 


PRESSURE CONTROL 


Drive oil acting on the pressure boost valve reposi- 
tions the valve against exhausting front clutch oil to 
provide both boost pressure and line drop signal with 
line pressure at 180 psi. 


TIMING CONTROL 


During a heavy throttle 3-2 downshift the release 
of the clutch must be timed to coincide with the filling 
of the coupling. To accomplish this timing exhausting 
front clutch oil or 3-2 signal oil is used as follows: 


1. It flows through the closed 3-4 valve into the 
3-4 passage to rapidly reposition the coupling timing 
valve for coupling fill. 


2. It flows to the 3-2 cut off valve where a rapid 
exhaust is obtained at light throttle only, but no ef- 
fect is obtained at heavy throttle 3-2 shifs. 


3. It regulates to exhaust through the 3-2 downshift 
valve that will hold the front clutch torque in third 
stage but not in second. This feature permits the 
front clutch to handle the transmission torque in third 
stage until such time that second stage torque is 
predominant. 


4. It rests against the front clutch exhaust valve 
until such time that coupling pressure attains a suffi- 
cient value to handle torque capacity in second stage. 


Coupling pressure then opens the front clutch exhaust 
valve to exhaust all remaining 3-2 signal or front 
clutch oil. 


DRIVE LEFT—LIGHT THROTTLE 3-2 


During a light or closed throttle 3-2 downshift, as 
the 2-3 valve closes, drive oil to the front clutch 
passage is cut off; however, all front clutch pressure 
in the system is exhausted into the 3-2 signal passage. 
Because T.V. pressure is slight with light throttle, the 
3-2 cut off valve is open to exhaust the 3-2 signal oil. 
This allows an immediate exhaust of front clutch oil. 


Drive oil which formerly applied the front clutch 
when the 2-3 shift valve was open is now directed into 
the second stage passage which flows through the 
ball-check valves and supplies a source for pressure 
boost pressure to rapidly fill the coupling prior to the 
time that the pressure boost valve has had a chance to 
be repositioned in the first and second stage position. 


DRIVE LEFT—LIGHT THROTTLE 3-4 


BASIC CONTROL 


The basic control on light throttle 3-4 upshifts is 
the same as a basic 3-4 upshift. 


PRESSURE CONTROL 


When a 3-4 upshift is made at light throttle posi- 
tions giving less than approximately 28 psi T.V. 
pressure, the 3-2 cut off valve is positioned against 
T.V. pressure by the spring. This allows 3-4 oil to 
flow past the cut off valve, thus opening the 3-4 boost 
valve against the spring. This allows 3-4 oil to flow 
into the 3-4 boost passage and in turn past a ball 
check valve to the pressure drop valve. This closes the 
pressure drop valve cutting off pressure drop. Simul- 
taneously, 3-4 boost oil flows past another ball check 
valve into the Ist, Reverse and 3-4 boost passage 
where it supplies an alternate source for pressure 
boost. Line pressure is then raised to a sufficient value 
to provide a fast coupling feed. As the coupling fills 
and reaches operating pressure, coupling feed pressure 
acts on the end of the 3-4 boost valve to cut off the 
source of boost pressure. With 3-4 boost cut off, T.V. 
pressure is again directed through the ball check 
valve to control the pressure drop valve. Line pressure 
will then drop to its normal third stage value of 74- 
105 psi. 
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Fig. 7C-32 Fluid Level Indicator 


TRANSMISSION FLUID 


Transmission fluid level should be checked (with 
transmission warm) every 6000 miles at time engine 
oil change is performed. Procedure for checking level 
is included on page 7C-39 of this manual. Hydra-Matic 
fluid and the strainer screen should be changed every 
30,000 miles. Instructions for draining and refilling 
appear on page 7C-39. 


Since the Hydra-Matic transmission is very sensi- 
tive to oil level, special precautions should be taken 
when checking the oil level otherwise valve buzz or 
shift malfunctions may be experienced. Do not 
overfill. 


FLUID LEVEL INDICATOR 


The fluid level indicator is located in the filler pipe 
at the right rear corner of the engine (Fig. 7C-32). To 


S| FULL OIL—HOT 
“a 
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ba 


Fig. 7C-33 Indicator Markings 


bring fluid level from lower mark to full mark re- 
quires 1 pint (Fig. 7C-33). 


NOTE: It is important that the handle be turned 
tg turn to the right when installed to lock it to the 
filler tube. 


NEW CAR AND 60 DAY INSPECTIONS 


New car and 60 day inspections should be performed 
as outlined on form S-6310, “‘1963 Pontiac New Car 
Pre-Delivery and 60 Day Inspection and Adjustment.” 
When road testing during both the new car and 60 day 
inspection and adjustment, the following items are 
important: 


1. Neutralizer switch should not allow car to start 
except in park and neutral. 


2. Gearshift indicator pointer should index properly. 


3. Fluid level should be to the FULL mark with 
transmission at normal operating temperature (with 
cold oil fluid, level should be at ADD mark). 


ROTO HYDRA-MATIC TRANSMISSION 
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ADJUSTMENTS WITH TRANSMISSION IN CAR 


ADJUST THROTTLE CONTROL LINKAGE 


CAUTION: Linkage operation will not be satisfactory 
if binding or excessive wear exists. 

1. Remove air cleaner. 

2. Loosen both nuts at transmission throttle con- 
trol rod trunnion (Fig. 7C-34). 

3. Adjust engine idle speed to 480-500 rpm in 
drive range (540-560 with air conditioning). 

4. Shut off engine and install linkage adjustment 
pin J-7687 through holes in throttle control lever and 
bracket (Fig. 7C-34). 

NOTE: Before installing pin, it will be necessary 
to either remove throttle return check or install tool 
J-6342-01 over return check so that it will not inter- 
fere with linkage adjustment. 

5. With throttle valves fully closed against stop 
(low stop of fast idle cam), loosen lock nut and ad- 
just length of transmission throttle control rod to 
carburetor (Fig. 7C-34) so that gauge pin is free in 
hole. Leave pin installed and tighten lock nut securely. 
Recheck freeness of gauge pin in holes. 

6. Push T.V. upper control rod downward until the 
outer T.V. lever is felt to touch end of travel (Fig. 
7C-35). 

CAUTION: Make sure that, when lever is in this posi- 
tion, the upper lock nut is not touching trunnion. 

7. While holding T.V. upper control in this posi- 
tion, tighten upper and lower trunnion lock nuts 
finger tight (Fig. 7C-35). Shorten T.V. upper control 
rod by backing off lower trunnion nut 2%% turns and 
tighten upper nut securely. Remove gauge pin. 

8. Loosen lock nut on carburetor throttle rod 
(Fig. 7C-34). 

9. Adjust carburetor throttle rod to obtain 42964” 
clearance from underside of attaching boss on pedal 
to body toe pan as shown in Fig, 7C-36 (approx. 334” 
to carpet). 

10. Tighten lock nut on carburetor throttle rod 
securely. 


11, Remove J-6342-01, if used, or install throttle re- 
turn check. 

12. Install air cleaner. 

13. After throttle linkage adjustment has been 
made, road test car and tailor adjustment as required 
by shortening or lengthening the T.V. upper control 
rod one half turn at a time to obtain the best shift 
feel. 
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Fig. 7C-34 
ADJUST SELECTOR LEVER LINKAGE 


1. Put transmission shift control lever in park P 
position and, with the gearshift upper control rod 
trunnion nuts (Fig. 7C-35) backed clear of the trun- 
nion, pull the shift rod down toward the transmission 
as far as possible. While holding rod in this position, 
run the trunnion upper nut down to just contact the 
trunnion. Run lower nut up to contact trunnion and 
lock nuts securely. 


Linkage Pin Installed 


2. After completing above adjustments, check 
transmission parking lock with car on ramp or grade 
for positive lock. 
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Fig. 7C-35 Throttle Control Linkage 
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Fig. 7C-36 Accelerator Linkage 


3. Place shift lever in Drive Right position and 
check Hydra-Matic indicator pointer index. If neces- 
sary to adjust, loosen check nut above ball stud, 
adjust index by rotating rod and then lock check nut 
securely. 
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SWITCH 


eee. 


Fig. 7C-37 Neutralizer Switches 


FLOOR SHIFT 


1. Place shift lever in Park position and, with gear- 
shift lower control rod trunnion nuts backed clear of 
the trunnion, pull control rod toward rear of car. 
While holding rod in this position, run both trunnion 
nuts up to just contact the trunnion, then lock nuts 
securely. 


2. Test transmission parking lock for proper opera- 
tion with car on slight grade. 


3. There is no adjustment for the indicator glass. 


To remove floor shift linkage, see ‘Console and 
Floor Shift” p. 7C-43. 


NEUTRALIZER SWITCH 


The neutralizer switch on column shift cars has no 
adjustment. It should allow the car to be started only 
in Park or Neutral. 


The floor shift neutralizer switch can be adjusted 
by removing the console, loosening the 2 switch at- 
taching screws, and adjusting it so the car starts only 
in Park or Neutral. 


To remove the console for access to the neutralizer 
switch see “Console and Floor Shift” p. 7C-43. 
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MINOR SERVICE AND REPAIR 


Services outlined in this section can be performed 
without removing the transmission from the car. Com- 
plete procedures are not given for all of these services, 
since they are covered in detail under “Remove Units 
from Case” and “Install Units into Case.” 


CHECKING OJL LEVEL 


1. Park car on level floor, place selector lever in 
park position and run engine until it reaches normal 
operating temperature (to make certain transmission 
is at normal operating temperature). 


2. With engine idling at normal idle speed, check 
oil level indicator (Fig. 7C-32) and note reading 
(Fig. 7C-33). 


NOTE: When adding fluid use Automatic Transmis- 
sion Fluid AQ-ATF (Type A). 


Since this transmission is very sensitive to oil level, 
special precautions should be taken when checking the 
oil level otherwise valve buzz or shift malfunctions 
may be experienced. Do not overfill. 


FLUID CAPACITY, DRAINING AND 
REFILLING 


CAPACITY 


Approximately 4% quarts of fluid are required to 
refill transmission after oil pan has been drained as 
outlined below. When unit has been disassembled and 
rebuilt, approximately 814 quarts will be required to 
refill. Use only Automatic Transmission Fluid (Type 
A) from containers bearing Armour Institute quali- 
fication number “AQ-ATF...”. 


DRAINING AND REFILLING TRANSMISSION 


Transmission oil should be changed every 30,000 
miles at which time it is also recommended that the 
oil pan be removed and the oil intake strainer be 
replaced. 


Drain oil immediately after operation before it has 
had an opportunity to cool. 


To drain oil proceed as follows: 


1. Disconnect filler pipe from right side of oil pan 
and drain transmission. 


NOTE: Flushing of Hydra-Matic transmission is 
not recommended. 


2. Remove oil pan and oil strainer. 
3. Thoroughly clean oil pan. 


4. Install strainer using new pump intake pipe “O” 
ring if necessary. 


5S. Affix new gasket to oil pan with petrolatum. 
6. Install oil pan, tighten attaching screws securely. 
7. Connect filler pipe to oil pan. 

8. Remove oil level indicator and wipe it clean, 


9. If only the oil pan has been removed, pour 4 
quarts of fluid into. the transmission. If the valve body 
has also been removed, use 5 quarts. After a complete 
overhaul, 8 quarts are required. BE SURE CON- 
TAINER, SPOUT, OR FUNNEL IS CLEAN. 


10. Start engine and let engine idle (carburetor off 
fast idle step). Place selector lever in P position and 
apply hand brake. | 


11. With transmission warm (approximately 150°F), 
add fluid to bring level to full mark on indicator. 


CAUTION: Do not overfill—foaming will result. 


12. REPLACE OIL LEVEL INDICATOR. TURN 
HANDLE ¥% TURN TO LOCK DIPSTICK TO 
THE FILLER PIPE. 


PRESSURE REGULATOR VALVE 


REMOVAL 


1. Remove left-hand inspection cover on case cover. 


2. Using 34” socket, remove regulator valve plug, 
stop, spring, and valve from pump body. 


INSTALLATION 


1. Replace “O” ring on plug, if necessary. 
2. Place valve plug in 34” socket with speed handle. 


3. Place the line boost plug in the valve plug, 
hollow end facing out and then set the valve stop on 
top of the plug. See line boost plug information below. 


4. With the spring attached to the regulator valve, 
place the spring through the plug stop and into the 
plug. The assembly is now assembled the same way 
it is installed in the pump. 
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5. Feed entire assembly through inspection hole 
and into the pump. Some manipulation may be re- 
quired to get the valve and the plug stop properly 
into their bores. Torque plug to 15-20 Ib. ft. 


6. Replace inspection cover. 


LINE BOOST PLUG 


The line boost plug in the pressure regulator valve 
assembly is supplied in three different bore depths 
which provide different line boost pressures. 


The plugs are distinguished by either a plain side, 
a ring, or a groove on the side of the cap at the end 
of the plug. The plain side plug creates normal pres- 
sure, the ring plug a lower pressure, and the groove 
plug creates the lowest pressure. 


If replacement of a plug is necessary, the same size 
should be used unless a pressure test shows otherwise. 


Procedure for checking line boost pressure is as 
follows: 


1. Disconnect control rod to T.V. outside lever. 


2. Secure the T.V. lever in the full T.V. position 
with a length of wire. 


3. Install oil pressure gauge in upper of the two 
test holes in rear bearing retainer. 


4. Start the engine and run at 1500 r.p.m. in P 
position. Main line pressure should be 176-183 psi. 


5. Change line boost plug if necessary to obtain 
correct pressure. 


COUPLING FEED LIMIT VALVE 


REMOVAL 


1. Remove inspection plate on right hand side of 
case cover. 


2. Coupling feed valve plug is located in the lower 
portion of the pump and may be removed using a 
3f,’" socket and an appropriate extension. 


3. The valve plug and the pin will come out with 
the socket. The spring and valve will usually remain 
in the pump body and may be removed with long 
nose pliers. 


INSTALLATION 


1. Using long nose pliers, carefully insert spring 
and valves (together) into pump with long nose 
pliers. 


2. Replace ‘“O”’ ring on plug, if necessary. 


3. Place the valve plug into the wrench socket and 
then place the pin into the plug. 


4. Insert the plug and pin through the inspection 
hole and, with the pin in the center of the spring, 
screw plug into pump. A speed handle wrench works 
best for starting the plug. Torque to 15-20 Ib. ft. 


5. Replace inspection plate. 


REAR SEAL AND REAR BUSHING 


To remove the rear seal it is necessary only to re- 
move the propeller shaft and then remove the seal 
from the rear bearing retainer with a screwdriver. 


To replace the seal, coat the outer casing with 
gasket sealing compound and drive it into the rear 
extension housing with installer J-5154. Replace pro- 
peller shaft. 


If removal of both the rear bushing and sleeve 
assembly and the rear seal is necessary, remove the 
bushing retaining bolt from the left side of the rear 
bearing retainer and remove the propeller shaft. 
Bushing remover J-8845, with slide hammer J-2619, 
is then fitted into the bushing and tightened. The 
slide hammer will then remove the bushing and seal 
in one operation. 


To replace the bushing, install it, chamfered end 
first, into the rear bearing retainer aligning the re- 
taining bolt slot with the retaining bolt hole. Install 
with soft hammer and drift. Coat the casing of the 
new seal with gasket sealing compound and install 
with tool J-5154. Replace propeller shaft. 


CONTROL VALVE BODY 


REMOVAL 


1. Remove oil filler pipe and drain transmission. 
2. Remove outer throttle lever from shaft. 


3. Remove throttle lever seal using a small screw- 
driver behind the flange. 


4. Remove oil pan and gasket. 


5. Remove five valve body to rear bearing retainer 
attaching bolts. 


6. Slide valve body off of pipe assembly and re- 
move from transmission. 


CAUTION: Do nof let manual valve drop out of the 
valve body during removal. 
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INSTALLATION 


1. Install manual valve in valve body. 


2. Apply petrolatum to valve body pipe ports to 
prevent injury to “O” rings during assembly. 


3. Install valve body in rear bearing retainer by 
guiding throttle shaft through its opening and then 
positioning manual valve on pick-up pin (detent 
lever). Guide valve body over pipe assembly and slide 
forward to seat seals. Attach with five attaching 
bolts. 


4. Install throttle shaft seal over throttle shaft and 
into case. 


5. Place oil pan gasket on oil pan, using petro- 
latum, and then install oil pan. Torque to 12-15 
lb. ft. 


6. Install oil filler pipe. 
7. Refill transmission (Page 7C-41). 


GOVERNOR 


REMOVAL 
1. With car on hoist, remove oil filler tube and 
drain transmission. 


2. Remove oil pan. 


3. Remove T.V. lower control rod from T.V. out- 
side lever, remove T.V. outside lever, and gearshift 
control lower rod from outside shift lever. 


4. Remove speedometer cable. 


5. Remove hand brake cable guide rod and return 
spring from frame crossmember. 


6. Remove rear “U” joint clamps and slide pro- 
peller shaft rearward to remove from transmission. 


7. Place a jack under front of transmission. 


8. Remove 2 rear mount support to crossmember 
nuts. 


9. Remove attaching bolts from each end of cross- 
member and remove the retaining clamp from the 
rubber insulator. 


10. Raise the jack sufficiently for rear mount sup- 
port to clear crossmember and remove crossmember. 


11. Remove control valve assembly (5 attaching 
bolts). On PA models, compensator valve body must 
be removed before control valve body. 


12. Lower transmission to remove breather pipe 
clamp and pull pipe out of its bore. 


13. Reach into the rear bearing retainer and re- 
move the 4 governor and output shaft attaching bolts. 
Hold the outside manual lever forward to engage 
parking brake when loosening bolts. Rotate shaft as 
necessary to remove all 4 bolts. 


14. Mark the edge of the output shaft flange and a 
corresponding spot on the inside of the case with a 
grease pencil to match the output shaft with the 
planet carrier when reassembling. They will fit to- 
gether in one position only. Do not rotate the carrier 
after removing output shaft or guide marks will be- 
come meaningless. | 


15. Remove rear bearing retainer to case attaching 
bolts (2 are inside) and slide retainer rearward away 
from transmission. | 


16. Remove rear bearing retainer cover (4 bolts). 


17. Reach through access hole with 90° snap ring 
pliers and unseat the snap ring from the output shaft. 


18. Remove output shaft from front of retainer. Do 
not strike the inner sleeve of the rear bearing retainer 
with the speedometer drive gear when removing shaft. 


| | 
19. Press speedometer drive gear off of shaft ‘using 
press plates J-8904 and plate holder J-6407. 


20. Remove governor. 


INSTALLATION 
1. Place governor and gasket on output shaft. 


2. Drive speedometer drive gear onto output 
shaft with J-6133-A. Rear side of drive gear should be 
6950” from end of shaft. 


3. Place snap ring through the access hole in the 
rear bearing retainer and slide over end of output 
shaft as it is carefully installed into the retainer. 
Seat Snap ring in grooves against thrust bearing race. 


4. Install rear bearing retainer cover and gasket. 


5. Affix rear bearing retainer to case gasket to 
retainer using petrolatum. Be sure manual shaft re- 
tainer is installed. 3 


6. Align guide marks on output shaft flange and 
case and place unit in position on case assuring that 
parking linkage is aligned with manual lever. 


7. Install 8 rear bearing retainer to case attaching 
bolts. Use a short bolt in the cemter hole on each side 
and one inside the rear bearing retainer. Install 
breather pipe and breather pipe clip. 
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8. Install 4 governor attaching bolts rotating shaft 
as necessary. Hold manual lever forward to engage 
parking brake while torquing to 19-23 Ib. ft. 


9. Raise transmission with jack and install frame 
crossmember. Brake cables go above crossmember. 


10. Lower transmission so rear mount support studs 
engage the crossmember bracket. 


11. Install insulator retainers and 2 attaching bolts 
at each end of crossmember and install 2 stud nuts 
on rear mount support. 


12. Install propeller shaft by sliding over output 
shaft and installing the “U” joint clamps on the “U”’ 
joint bearings. Bend locking clips. 


13. Install control valve body by putting T.V. 
lever shaft through its seal and positioning the manual 
valve on its control pin. Slide body carefully forward 
onto the pipe assembly. 


14. Install 5 attaching bolts and torque to 6-8 Ib. ft. 


15. Place oil pan gasket on oil pan using petro- 
latum, and then install oil pan. Torque to 12-15 Ib. ft. 


16. Install outside T.V. lever. 

17. Install T.V. control rod. 

18. Install gearshift lower control rod. 

19. Install speedometer cable. 

20. Install oil filler pipe. 

21. Install brake cable guide and return spring. 


22. Refill transmission as described on page 7C-39. 


PARKING LINKAGE 


The parking linkage may be removed by following 
steps 1-17 of the governor removal instructions (page 
7C-41. Then push the parking pawl pin from the case 
with a small rod and remove pin and the pawl pin 
spacer from the case. The rest of the linkage may 
then be removed as a unit from the rear of the case. 


To replace the parking linkage in the case, install 
the linkage, as a unit, into the case from the rear and 
insert the parking pawl shaft into its bore. Place the 
pawl spacer in the case and then install the pawl pin 
into the case, through the pawl and spacer. Proceed 
with steps 4-22 of the governor installation procedure 
(page 7C-41). 


SERVO AND ACCUMULATOR 


REMOVAL 
1. Remove oil filler pipe and drain transmission. 
2. Remove oil pan. 
3. Remove oil strainer. 


4. Remove compensator valve body (three attach- 
ing screws and one bolt). 


5. Remove remaining servo and accumulator cover 
attaching bolts and remove cover. The servo release 
spring pushes the servo piston against the cover, so 
care is required to prevent dropping servo piston 
when cover is removed. Accumulator lower spring and 
possibly the case center support springs will be re- 
moved with the cover. 


6. Use the accumulator pin to remove both ac- 
cumulator pistons and the remaining spring. 


7. Remove the case center support seal springs and 
seals if they did not previously fall free. 


INSTALLATION 


1. It will be necessary to make a retainer to hold 
the servo piston in place while the cover is being in- 
stalled. A rectangular piece of stiff sheet metal can be 
cut so it will hold the servo piston in its bore when 
bolted to the right rear oil pan bolt hole. 


2. Place upper accumulator piston on piston pin 
and place tapered spring over the pin with large 
end of spring against piston and piston seal facing 
away from spring. 


3. Install tapered spring, pin and upper piston 
into case with small end of spring up. Hold these 
parts in case and install lower accumulator piston, 
pocket side down. 


4. Screw the ends of the case center support seal 
springs into the seals far enough so they will not fall 
off easily and install the seals into the case so the 
springs are suspended below them. Petrolatum may be 
needed to help hold the seals and springs in place. 


5. Place servo return spring over the servo pin and 
install assembly in case. Retain it in its bore using the 
previously mentioned tool bolted to an oil pan hole. 


6. Place the remaining accumulator spring in posi- 
tion over the accumulator pin and hold in place while 
installing servo and accumulator cover. Attach cover 
with three bolts and leave just loose enough to re- 
move servo retaining tool. Make sure the three seal 
springs enter the case straight. 
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7. Remove servo retaining tool and install remain- 
ing cover bolts except the strainer attaching bolt. 
Torque to 6-8 lb. ft. 


8. Install compensator. 
9. Install oil strainer. 


10. Fix new gasket to oil pan with petrolatum and 
install oil pan. 


11. Install filler tube and refill transmission accord- 
ing to instructions on page 7C-39. 


CONSOLE AND FLOOR SHIFT 
REMOVAL 


1. Remove four attaching screws and lift console 
compartment box from console. 


2. Remove the two console center bracket to floor 
attaching screws and the other four console attaching 
SCTEWS. 


3. Remove the compartment ‘light switch, indicator 
bulb, courtesy light connections, and unscrew shift 
lever Knob. 


4. Lift console over shift lever and remove toward 
rear seat. 


5. Remove cotter pin from upper control rod and 
four bracket to floor attaching bolts to remove shift 
and neutralizer switch assembly. 


INSTALLATION 


To install, reverse above protedure. 


REMOVAL OF TRANSMISSION 


Before raising the car on the lift, remove one cable 
(either one) from the battery, since the starter must 
be removed, and release the emergency brake. 


1. Remove the filler tube and drain the transmis- 
sion. Push the filler tube up toward its upper bracket 
out of the way. 


2. Disconnect propeller shaft from transmission: 


a. Remove ‘U” bolt nuts, lock plates, and “U” 
bolts from rear axle drive pinion flange. 


b. Use a suitable rubber band or tape to hold 
bearings on “U” joint journals if tie wire is broken. 


c. Slide propeller shaft rearwards off transmission 
output shaft. 


3. Disconnect speedometer cable from speedometer 
driven gear. 


4. Remove gearshift control lower rod. 


5. Remove lower end of gearshift control upper 
rod by removing “E”’ ring. 


6. Remove the 2 cross-shaft bracket to frame at- 
taching bolts and then remove the bracket, cross- 
shaft lever, and bushing from car. 


7. Remove lower end of throttle control transmis- 
sion rod (engine to transmission idler lever). 


8. Remove idler lever to outer T.V. lever contro} 
rod. 


9. Remove throttle control idler lever. 


10. Remove parking brake return spring and brake 
cable guide hook from frame crossmember. 


11. Remove oil cooler lines. 


12. Loosen exhaust pipe to manifold bolts about 
14 inch. 


13. Remove both starter cables. 


14. Remove the starter and the splash shield by 
removing the 2 attaching bolts. 


15. Remove bottom cover from bottom of case 
cover (3 attaching bolts). 


Fig. 7C-38 Rear Mount 


7C-44 1963 PONTIAC CHASSIS SHOP MANUAL 


16. Remove the 4 bolts holding the flywheel front 
cover plate to the transmission case cover. 


17. Place special automatic transmission jack 
under transmission and raise it enough to support the 
transmission. 


18. Remove 2 rear mount to frame crossmember 


nuts and raise transmission so studs clear the cross- 
member (Fig. 7C-38). 


19. Remove the two bolts at each end of the frame 
crossmember and remove crossmember. 


20. Lower the transmission until the jack is barely 


still supporting it. 


21. Remove breather pipe clip bolt and remove 
Pipe from transmission. 


22. Using a long wrench extension with a “U”’ joint, 
remove the remaining 6 transmission case cover to 
engine attaching bolts. 


23. Raise transmission to its normal position, slide 
rearward from the engine and flywheel, and lower it 
away from the car. 


24. Remove rear mount to rear bearing retainer 
attaching screws. 


REMOVAL OF UNITS FROM TRANSMISSION CASE 


REMOVAL OF INDIVIDUAL UNITS 
FROM TRANSMISSION CASE 


CONTROL VALVE, SERVO, AND ACCUMULATOR 


1. Attach transmission holding fixture J-8763 to 
transmission case (Fig. 7C-39). Tighten handscrews 
moderately so case is not distorted making removal of 
case center support difficult. 


2. Remove outer shift lever and T.V. lever. 


3. Place transmission and holding fixture into 
bench adaptor J-6115-A rotating transmission so that 
bottom pan is up. 


4. Remove 21 oil pan attaching screws. 


Fig. 7C-39 Transmission in Holding Fixture 


5. Remove oil pan and gasket. 
6. Remove oil strainer attaching bolt. 
7. Remove oil strainer from transmission. 


8. Inspect and remove, if necessary, oil strainer to 
case “O” ring seal with small blade screwdriver. 


9. Pry throttle shaft seal from side of rear bearing 


retainer (rear extension housing) with small screw- 
driver (Fig. 7C-40). 


10. Remove 1 bolt and 3 screws attaching the 
compensator valve body assembly to the servo and 
accumulator cover. 


11. Remove the compensator valve body assembly 
(Fig. 7C-41). PA compensator body (not shown) is 
larger than others. 


SREAR BEARING RETAINER 


THROTTLE SHAFT SEAL 


Fig. 7C-40 Removing Throttle Shaft Seal 
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Fig. 7C-41 Removing Compensator Valve Body 


12. Remove five (5) control valve assembly at- 
taching bolts and carefully remove control valve as- 
sembly from the pipes and rear bearing retainer being 
careful not to drop the manual valve (Fig. 7C-42). 


13. Remove manual valve from control valve as- 
sembly and governor feed screen from rear bearing 
retainer (Fig. 7C-43). 


14. Remove the 12 remaining servo and accumu- 
lator cover attaching bolts. 


15. Remove the servo and accumulator cover 
(Fig. 7C-43). 


16. Remove the servo and accumulator cover gas- 
ket. 


ONTROL VALVE ASSEMBLY 


SERVO AND 
ACCUMULATOR COVER 


Fig. 7C-43 Removing Servo and Accumulator Cover 


17. Remove the three (3) case center support 
springs and seals (Fig. 7C-44). (Seals may have re- 
mained in transmission case.) 


18. Remove the servo piston assembly from bore in 
case (Fig. 7C-45). 


Fig. 7C-42 Removing Control Valve Body 


Fig. 7C-44 Removing Case Center Support Seals 
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SERVO PISTON ASSEMBLY 


LOWER ACCUMULATOR 
SPRING AND PISTON 


Fig. 7C-45 Removing Servo Piston 


19. Remove the servo release spring. 


20. Remove the lower accumulator spring (Fig. 
7C-46). 
21. Remove lower accumulator piston. 


22. Remove the lower accumulator piston pin and, 
using the stem of the accumulator pin as a tool, 


remove the upper accumulator piston (Fig 7C-46). 
23. Remove the upper accumulator spring. 


24. Remove the ring and seal from the lower and 


upper accumulator pistons. 


ACCUMULATOR 


Ta PISTON PIN 


UPPER 
ACCUMULATOR 
PISTON 

/ SEAL 


SPRING 


Fig. 7C-46 Removing Accumulator Piston 


25. Remove the pipe assembly attaching bolt and 
seal from front side of transmission Case cover. 


26. Withdraw the pipe assembly and seals from 
transmission. Multiple seals may have remained in 
transmission. 


If transmission is to be completely disassembled, 
measure front unit end travel as follows: 


FRONT UNIT END PLAY CHECK 


a. Remove one case cover to case attaching bolt 
and install dial indicator support J-6126 into trans- 
mission case (Fig. 7C-47). 


b. Assemble end play adapter J-8865 on the input 
shaft of the torus cover. 


c. Clamp dial indicator J-8001 on bolt and index 
indicator with end of tool J-8865. 


d. Position a screwdriver through case, behind 
the flange on the output shaft (Fig. 7C-47). 


e. Gently pry forward on output shaft to position 
units forward. 


f. At the same time move handle on end tool and 
record end play. 


Fig. 7C-47 Check Front Unit End Play 
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REAR BEARING RETAINER COVER 


Fig. 7C-48 Removing Rear Seal 


g. End play should be .004” to .022”. If end play 
is not within these limits, carefully inspect thrust 
bearings, thrust washers, and races when removing 
units from case to determine source of end play error 
and replace them if necessary. 


REAR BEARING RETAINER 


1. Remove bushing and sleeve assembly and rear 
seal only if replacement is necessary. If only the seal 
is to be removed it may be driven rearward and out 
with a screwdriver and hammer. 


To remove both the bushing and seal, proceed as 
follows: 


a. Remove the rear bearing retainer bushing and 
sleeve assembly retaining bolt. 


b. Remove the rear seal and the bushing and 
sleeve assembly from the rear bearing retainer. Use 
tool J-8845 and J-2619 slide hammer, or large drift 
(Fig. 7C-48). 


2. Rotate the transmission to the vertical position 
with the output shaft up. 


3. Remove speedometer driven gear (one attaching 
bolt). 


4. Remove eight rear bearing retainer to case at- 
taching bolts (six on outside and two on inside of 
rear bearing retainer). 


5. Remove the rear bearing retainer cover and 
gasket by removing four (4) rear bearing retainer 
cover attaching bolts (Fig. 7C-48). 


6. Reaching through the rear bearing retainer ac- 
cess hole unseat the rear output shaft snap ring using 
J-8872 and move upward a short distance (Fig. 7C-49). 


7. Carefully remove the rear bearing retainer and 


Fig. 7C-49 Unseating Output Shaft Snap Ring 


Fig. 7C-50 Marking Output Shaft for Reassembly 
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Fig. 7C-51 Tool Set-Up for Removing Speedo Gear 


gasket upward over output shaft. This will slide rear 
output shaft snap ring from output shaft. 


NOTE: Care should be exercised to prevent manual 
shaft retainer from falling out of front face of rear 


bearing retainer. 


In lifting retainer over output shaft, use care to 
prevent the retainer sleeve from striking the speedo 
drive gear on the output shaft. 


Fig. 7C-52 Removing Front Seal 


8. Remove the dislodged snap ring from rear bear- 
ing retainer. 


9. Remove the remaining snap ring from the output 
shaft. 


10. Remove the 4 governor attaching bolts. 


11. Raise governor high enough to mark one dowel 
pin and nearest tooth on the output shaft flange with 
grease pencil for ease in reassembling. CAUTION: Do 
not abuse machined surface on output shaft flange 
(Fig. 7C-50). 


12. Remove the output shaft assembly from trans- 
mission by lifting straight up. 


13. Remove speedometer drive gear from output 
shaft by installing it in press plates J-8904 and 
holder J-6407 and pressing gear off of shaft (Fig. 
7C-51). 


14. Remove the governor assembly and gasket over 
output shaft. 


15. Rotate the transmission to the vertical position 
with input shaft up. 


CASE COVER, PUMP, AND TORUS COVER 


1. Remove 5 remaining large and 3 small case cover 
to case attaching bolts and washers. Two of the small 
bolts are attached from the case side of the case cover. 


2. Remove case cover and pump assembly by lift- 
ing straight up. Slight tapping with plastic hammer 
may be necessary. Remove thrust bearing race from 
torus cover if it did not remain with case cover. 


3. Remove case cover to case gasket and discard. 


CASE COVER 


Fig. 7C-53 Removing Front Seal Using J-8762 
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Fig. 7C-54 Removing Torus Cover Bolts 


4. If replacement is necessary, remove and discard 
front seal by bending the entire outer edge of the seal 
in toward the center with a punch or screwdriver. The 
seal can then be removed with pliers or by prying out 
with a long screwdriver as shown in Fig. 7C-52. 


If difficulty is encountered, the case cover can be 
replaced on the case, held by two attaching bolts, 
and optional tool J-8762 used as follows: 


a. Install front seal remover J-8762 over input 
shaft (Fig. 7C-53). 


SPIRAL 
RETAINING 
RING 


Fig. 7C-55 Removing Mainshaft Spiral Ring 


Fig. 7C-56 Removing Multiplier and Drive Torus 


b. Thread main body of tool into front seal se- 
curely with wrench. 


c. Tighten top end of tool until seal is removed. 


d. Remove tool and seal. 


5. Remove 12 torus cover attaching bolts by mov- 
ing wrench handle across center shaft so the torus 
cover has little tendency to rotate (Fig. 7C-54). 


6. Remove torus cover from torus assembly by 
lifting input shaft straight up. Some effort may be 
required for this operation. 


7. Remove and discard torus cover to drive mem- 
ber steel gasket. This gasket cannot be re-used. 


8. Remove race, thrust bearing, and race from 
either torus cover or torus member. Parts may have 
remained with either unit. | 


9. Rotate transmission to horizontal position with 
bottom up. 


1 


TORUS, FRONT UNIT, AND REAR UNIT 


1. From the front of the (rdnisinissions remove the 
driven torus member to main shaft spiral snap ring, 
with a small pointed tool (Fig. 7C-55). 


2. Push main shaft through) driven torus member 
and remove driven torus member. 


3. Remove race, thrust bearing and race from 
drive torus member. Some of these parts may have 
been removed with the driven torus member. 
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Fig. 7C-57 Removing Front Unit Carrier Snap Ring 


4. Remove the mainshaft and sun gear from the 
rear of the transmission. 


5. Remove the bearing and race from the rear 
carrier. These parts may have remained with the 
main shaft. | 


6. Remove sun gear from mainshaft by pushing 
toward splined end of shaft. Gear is cushion mounted 
and may be easily removed from shaft. 


7. From the front of the transmission, remove the 
drive torus member and torque multiplier as a unit 
(Fig. 7C-56). 


REAR UNIT CARRIER 


Fig. 7C-58 Removing Rear Unit Carrier 


Fig. 7C-59 Rear Internal Gear 


8. Remove the torque multiplier by pushing from 
rear of the drive torus member. 


9. If necessary, remove oil seal rings from driven 
torus member and torque multiplier (three rings). 


10. Remove front carrier to carrier shaft snap ring 
(Fig. 7C-57). 


11. Remove the front unit carrier assembly. 


12. Remove race, thrust bearing and race. Some of 
these parts may have remained with the carrier. 


13. Remove the rear carrier and shaft assembly 
from the rear of the transmission (Fig. 7C-58). 


14. Remove the roller thrust bearing, and race from 
the rear unit carrier assembly. These parts may have 
remained with the rear unit internal gear. 


15. Remove the rear unit internal gear (Fig. 7C-59) 
and sprag assembly including retainer. Make certain 
parking pawl is disengaged (Fig. 7C-60). There is no 
rear internal gear to front sun gear shaft snap ring. 


16. Rotate the transmission 90° to the vertical 
position—front of transmission up. CAUTION: Trans- 
mission parts are loose and will drop out if transmis- 
sion is not rotated as described. 


17. Remove the front unit sun gear assembly, race, 
roller thrust bearing and race (Fig. 7C-61). 


18. Remove the front unit internal gear and clutch 
assembly from the front of transmission. 
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Fig. 7C-60 Removing Rear Internal Gear 


19. Remove the fibre composition thrust washer 
from the front unit clutch drum. The thrust washer 
may have remained on the case center support. 


REVERSE CLUTCH AND CASE 
CENTER SUPPORT 


1. Remove the reverse stationary cone to case snap 
ring. 


2. Using reverse cone puller J-8768, remove the 
reverse cone and reverse stationary cone. Position tool 
under lugs of reverse cone and pull upward (Fig. 
7C-62). 


FRONT UNIT gi RONT oy 
INTERNAL GEAR a: “SUN G 


Fig. 7C-61 Front Sun Gear to Front Carrier 
Thrust Bearing and Races 


REVERSE CONE 


Fig. 7C-62 Removing Reverse Cone 


3. Remove the reverse and neutral piston and sup- 
port assembly. If assembly is tight in case, tap gently 
with soft hammer from rear. 


4. Remove the case center support key from the 
transmission case (Fig. 7C-63). 


GUIDE MARKS 
FOR CASE 

.. CENTER 
~~ SUPPORT 


NEUTRA | ho 
CLUTCH eo 


PLATES 


Fig. 7C-63 Neutral Clutch Plates and Case Center 
Support Key in Case 
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BAND 
ANCHOR 
PIN 


Fig. 7C-64 Removing Overrun Band from 
Anchor Pin in Case 


5. Remove the neutral clutch plates (4 drive-com- 
position and 4 driven-steel) and clutch backing plate 
from transmission case. 


6. Rotate the transmission to the vertical position 
with rear end up. 


7. Remove the band assembly by unhooking from 
the anchor and lifting upward (Fig. 7C-64). 


Fig. 7C-65 Removing Parking Linkage 


PARKING LINKAGE 


If necessary, remove the parking pawl linkage as 
follows: 


8. Remove parking pawl pin from case. 


9. Remove parking linkage assembly from case by 
lifting parking bracket shaft and entire assembly out 
of the hole in the rear of the case (Fig. 7C-65). 


10. Remove parking pawl spacer from case. 


DISASSEMBLY, INSPECTION, AND ASSEMBLY OF INDIVIDUAL UNITS 


Clean all parts thoroughly. Make thorough inspec- 
tion of all parts to determine which should be re- 
placed. It is very important to distinguish between 
parts that are simply “worn in” and those worn to 
the extent that they affect the operation of the unit. 
Spring and thrust washer specifications are given on 
page 7C-91 through 7C-93. Refer to these specifications 
when inspecting parts and replace only those that are 
worn, broken or damaged. 


1. Case should be thoroughly cleaned, blow out case 
passages with suitable air nozzle. Inspect bolt threads 
for cross threading. 


2. Inspect case for leaks or inter-connected pas- 
sages by using air gun or smoke (Fig. 7C-66). 


3. Inspect case for hair line cracks. 


4. Inspect case to strainer neck “‘O” ring seal for 
cuts, hardness or pinched seal. 


5. If parking linkage was not removed inspect park- 
ing pawl pin and parking brake links for excessive 
wear or bind. 


6. Inspect parking bracket spring for collapsed coil, 
breaks, and correct position of the tang end of spring 
on parking brake lever. 


7. Inspect case center support to case seals for 
hardness or cracks. Inspect the seal springs for col- 
lapsed coils and good fit of seals on spring ends. 
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Fig. 7C-66 Case Passages 


CASE COVER AND PUMP 


DISASSEMBLY 


1. Loosen 6 case cover to pump attaching bolts 
approximately 4 turns. 


2. Support cover so that pump is off bench and 
gently tap loosened bolts to remove pump from case 
cover (Fig. 7C-67). 


3. Remove 6 bolts from case cover and remove 
pump. 


4. Remove 2 hook type oil seal rings from case 
cover. 


5. Remove race, thrust bearing and selective washer 
from case cover (Fig. 7C-68). Race may have been 
previously removed, NOTE: Every second roller space 
of the thrust bearing is empty. 


6. Remove 3 case cover plate to case cover bolts 
and washers (Fig. 7C-69). 


7. Remove case cover plate and gasket. 


8. Remove the pipe plug fram the case cover. 
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Fig. 7C-67 Removing Pump from Case Cover 


INSPECTION 


1. Clean thoroughly and inspect all oil passages for 
interconnected passages, or restrictions. Use air gun 
and smoke (Fig. 7C-70). 


2. Inspect the bushing for tight fit or excessive 
wear. 


3. Inspect the case cover for cracks or porosity. 


4. Inspect the rings and ring grooves for nicks or 
burrs. 


BEARING RACE 
THRUST BEARING 
“ SELECTIVE WASHER 


CASE COVER 
PLATE 


Fig. 7C-68 Case Cover Thrust Bearing 
and Selective Washer 


COVER PLATE BOLTS OIL RINGS 


ao @ w <«—CQOVER BOLT SEALS 
«meus <«—— COVER PLATE 


<axcaerz> ~—— GASKET 


BEARING RACE 
THRUST BEARING 
SELECTIVE WASHER 


Ts CASE COVER 


Fig. 7C-69 Case Cover—Exploded 


5. Inspect the case cover plate bolts (3) for leaks 
or cross thread, discard cover plate gasket. 


6. Discard case cover to case gasket. 


7. Inspect cooler passage connection threads in case 
cover for cross thread. Worn threads may be repaired 
with one of the commercial thread repair kits avail- 
able. 


8. Inspect the case cover to coupling cover thrust 
bearing and the two bearing races. The bearing will 


only contain every second roller. 
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DISCHARGE 
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Fig. 7C-70 Case Cover Oil Passages 
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ASSEMBLY 


1. Install case cover plate and gasket with 3 at- 
taching bolts and seal washers. Torque to 18-20 
lb. ft. 


2. Install the pipe plug in case cover. Torque to 6-7 
lb. ft. 


3. Install selective washer over tower of case cover. 


4 Install thrust bearing and cupped race—cup side 
over bearing on case cover. 


5. Install 2 hook type oil seal rings on tower. 


Pump to case cover installation Page 7C-57. 


PUMP 
DISASSEMBLY 


1. Inspect and, if condition indicates replacement 
iS necessary, remove pump to cover seal (“‘O” ring). 


2. Remove the pump cover to body attaching screw 
(Fig. 7C-71). 


| {PUMP COVER 
} | ATTACHING 
1 SCREW 


PUMP COVER 


PUMP BODY 


Fig. 7C-71 Removing Pump Cover from Pump 


PRIMING 
SPRINGS 


PUMP BODY PUMP SLIDE 


Fig. 7C-72 Removing Pump Slide 


3. Remove the pump cover from the pump over roll 
pin—do not pry to remove. CAUTION: Do not lose the 
small check ball that is in the line boost hole in the 
pump cover. 


4. Remove the top vane guide ring, rotor, 11 vanes 
and bottom vane guide ring (Fig. 7C-75). 


5S. Remove the pump slide by compressing slide 
against priming springs and lift up on opposite end 
(Fig. 7C-72). 

6. Remove the inner and outer priming springs. 

7. Remove the coupling feed limit plug and “O” 
ring. 


8. From the same bore remove the coupling limit 
spring, stop and valve. 


LINE PRESSURE 
REGULATOR VALVE 


SIGNAL ~~ 
3s 


EXHAUST 


Fig. 7C-73. Pump Body Oil Passages 
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Fig. 7C-74 Pump Cover Oil Passages 


9. Remove the pressure regulator plug assembly 
and “O” ring. 


10. Remove the line boost plug from the pressure 
regulator plug. 


11. Remove the line boost plug stop from pump. 


12. Remove the pressure regulator valve spring and 
valve by inserting snap ring pliers into spring. 


COUPLING FEED LIMIT PLUG 
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Fig. 7C-75 


PUMP SLIDE 
PUMP BODY 


PRESSURE REGULATOR VALVE 


13. If necessary, remove rubber cushion from pres- 
sure regulator valve. 


INSPECTION 


1. Inspect all oil passages in the pump body (Fig. 
7C-73) and cover (Fig. 7C-74) for dirt or restrictions, 
using tag wire and compressed air. 


2. Check fit of slide in the pump body, slide should 
move freely. 


3. Inspect (11) pump vanes for excessive wear at 
the guide ring contact point. The vanes will show 
bright spots at the two wear points. This is normal 
and should not be considered unusable, unless there 


‘are deep score marks on the vanes, which will usually 


indicate foreign material has found its way into the 
pump and other related parts will indicate scoring. 


4. Inspect the pump rotor for scoring, check the 
splines for nicks, burrs. 


5. Inspect the pressure regulator valve for scoring, 
nicks, burrs. Be sure the regulator valve moves freely 
in bore. 


6. Inspect the coupling feed limit valve for nicks, 
burrs. Be sure valve moves freely in bore. 


_, 


PUMP COVER 


PUMP TO COVER 


$ VANE GUIDE RING 


SEAL 


ROTOR 
VANES 


VANE GUIDE RING 


Pump Assembly—Exploded 
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7. Inspect the pressure regulator valve spring for 
distortion or collapsed coil. 


8. Inspect the inner and outer primary spring for 
distortion, collapsed coil. 


9. Replace the pump to case cover “O” ring. 


10. Check coupling feed limit valve spring for dis- 
tortion or collapsed coil. 


11. Inspect coupling feed limit valve plug for cross 
thread. 


12. Inspect coupling feed limit valve plug “O” ring 
seal for cuts or damage. | 


ASSEMBLY 


1. Install new cushion on pressure regulator valve 
if previously removed, and install pressure regulator 
spring on valve. 


2. Install pressure regulator valve and spring in 
bore of pump. 


3. Install pressure regulator stop into pump over 
spring. 


4. Install new ‘“O” ring on pressure regulator plug, 
if condition warrants. 


5. Install line boost plug into pressure regulator 
plug, cup side out. 


6. Install plug assembly into pump. Torque to 
15-20 Ib. ft. 


7. Install coupling limit valve, spring and stop into 
pump. 


PUMP VANE, 
ROTOR 
PUMP SLIDE 


PRIMING SPRINGS 


Fig. 7C-76 Installing Pump Vanes 


8. Install new “O” ring on coupling feed limit valve 
plug, if condition warrants. 


9. Install coupling feed limit valve plug into pump. 
Torque to 15-20 lb. ft. 


10. Install inner and outer pump priming springs 
into bottom cavity of pump. 


11. Assemble slide into pump body by compressing 
slide against priming springs at lower end until slide 
can be fully installed into pump (Fig. 7C-72). 


12. Install bottom guide ring into pump cavity. 


13. Install pump rotor (shoulder side down) in 
pump pocket over guide ring. 


14. Install 11 vanes into rotor. Install the vanes 
so that the ring wear pattern on the edge of the 
vane is against the guide ring (Fig. 7C-76). 


15. Install top guide ring on rotor. 


16. Retain the line boost chetk ball in its hole with 
petrolatum (Fig. 7C-74). 


17. Install pump cover over roll pin and secure 
with cover to pump retaining screw. Torque to 6-8 
lb. ft. 


18. Install pump to cover square cut seal ring on 
pump, if removed. | 


ASSEMBLE PUMP TO CASE COVER 


1. With case cover on bench, open side up, lay 
pump in its recess with coupling feed limit plug and 
pressure regulator plug facing their access holes. 


ALIGN THESE 
TWO WEBS 


Fig. 7C-77 Aligning Pump in Case Cover 
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Fig. 7C-78 Torus Cover—Exploded 


2. Align the top structural web of the pump exactly 
with the top web in the case cover (Fig. 7C-77). 
Start one pump attaching bolt from under side of cover 
to assure proper alignment before pushing pump to 
bottom of its recess in the cover. 


3. Install six case cover to pump attaching bolts 
from the rear side of the case cover. Torque to 15-18 


lb. ft. 


Installation ......................... Page 7C-82 


TORUS COVER 


DISASSEMBLY 


1. Inspect and remove if necessary, hook type oil 
ting from input shaft (Fig. 7C-78). 


2. Remove torus exhaust valve cover screw with 
a clutch head socket. Difficult screws may be removed 
using J-9590 and J-9596 (Fig. 7C-79). 


3. Remove exhaust valve cover, steel gasket, valve 
and spring. Discard the gasket. 


4. Repeat operation for second exhaust valve. Fig. 7C-79 Removing Exhaust Valve Covers 
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INSPECTION 


1. Inspect splines and snap ring grooves for nicks, 
burrs. Check for broken rings. 


2. Use tag wire and check coupling signal passages 
for restriction. 


3. Inspect coupling cover exhaust valves for nicks, 
burrs. Be sure valves move freely in bore. 


4. Check exhaust valve spring for distortion or col- 
lapsed coil. 


5. Replace coupling exhaust valve cover gasket. 
6. Inspect cover for cracks or porosity. 


7. Inspect the coupling cover to driven torus thrust 
bearing and race. 


8. Inspect the mainshaft pilot bushing for excessive 
wear and tight fit. 


ASSEMBLY 


1. Install exhaust valve spring and valve. 


2. Install exhaust valve retaining tool J-6122 (Fig. 
7C-80). 


3. Install cover and new torus cover exhaust valve 
gasket and retaining screw, using a clutch head 
socket. Torque to 19-23 Ib. ft. 


4. Repeat above operation for second exhaust 
valve. 


5. Install hook type oil ring on input shaft. 
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FRONT CLUTCH 


DISASSEMBLY 


1. Remove the thrust washer from the front clutch 
assembly if it has not been removed (Fig. 7C-81). 


2. Install entire assembly in soft-jaw vise with in- 
ternal gear up and vice engaging large teeth on oppo- 
site side of assembly. 


3. Remove 4 front internal gear to front clutch 
housing attaching bolts. 


4. Gently tap a dowel pin with a drift to remove 
front internal gear from front clutch housing. The 
housing is spring loaded. 


5. Remove front internal gear. 
6. Remove front clutch backing plate. 


7. Remove 7 drive and 7 driven front unit clutch 
plates (Fig. 7C-82). 


Fig. 7C-80 Installing Exhaust Valve Covers 


8. Remove 20 front clutch release springs. 


9. Remove front clutch piston from front clutch 
housing. 


10. Remove front clutch piston outer seal from 
piston and discard. 


11. Remove front clutch inner piston seal from 
clutch housing and discard. 


INSPECTION 


1. Inspect front unit internal gear for tooth dam- 
age, nicks, burrs. 


2. Inspect front unit internal gear bushing for ex- 
cessive wear, nicks, burrs. Be sure bushing is not 
loose. : 


FIBER 

THRUST 

WASHER 
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CLUTCH 
ASSEMBLY 


Fig. 7C-81 


Thrust Washer in Front Clutch Housing 
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Fig. 7C-82 Front Clutch—Exploded 


3. Inspect clutch plate splines on front internal 
gear for free clutch plate movement, remove any 
obstruction. 


4. ‘Check lubrication ports for restriction. 


5. Inspect clutch backing plate for nicks, burrs or 
foreign material. 


6. Inspect 7 drive and 7 driven clutch plates, check 
for foreign particles embedded in plates. Check for ex- 
cessive wear on clutch plates such as metal spots ap- 
pearing through the facing material on the drive 
plates or deep cuts in the steel driven plates. The 
steel driven plates are waved and a wear pattern will 
appear at the high points of the wave, this is normal 
wear pattern and should not be replaced for those 
bright spots. The drive plates with the facing material 
will appear discolored after a few hundred miles, this 
is a normal reaction from the oil absorbing character- 
istics of the facing material. The drive plates are flat 
and an even wear pattern will appear over the entire 
area. See Fig. 7C-83 for proper unnesting of clutch 
plate notches on assembly. 


FRONT INTERNAL GEAR 


ALIGNMENT 
NOTCHES 


Fig. 7C-83 Torquing Front Clutch Bolts 


7. Inspect front clutch apply piston, check for 
scores, nicks and burrs, check for cracks in casting. 
The PA piston has a ball check to prevent centrifugal 
clutch apply at high engine r.p.m. in Neutral. 


8. Replace the inner and outer clutch piston rubber 
lip type seals. Use caution when installing seals. Be 
sure seal is not nicked or pinched during installation. 
The inner seal should be installed first using the 
clutch piston without the outer seal to seat the inner 
seal snug in the ring groove by clockwise and counter- 
clockwise movement of the piston. 


9. Inspect the front clutch housing for foreign 
material. Check the clutch apply oil passages for 
restrictions or off location oil passages. 


10. Inspect bolt threads for cross threading or 
stripped threads. 


11. Inspect internal gear to center support thrust 
washer for excessive wear, nicks, burrs or foreign 
particles imbedded on thrust face. 


ASSEMBLY 


1. Install new inner piston seal on front clutch 
housing with lip of seal facing down. 


2. Install new outer piston seal on clutch piston 
with lip facing away from spring pockets. 


3. Install clutch piston in clutch housing, carefully 
rotating assembly while depressing lip of piston seal 
with small blade screw driver. 


4. Install piston release springs (20) into spring 
pockets in piston. 


5. Install front clutch backing plate on front in- 
ternal gear with undercut facing flange on internal 
gear. 
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6. Install 7 composition drive and 7 steel driven 
clutch plates alternately over the front internal gear 
starting with a composition clutch plate. 


NOTE: The steel clutch plates must be assem- 
bled in an un-nested position as follows: 


a. Place a composition plate and first steel plate 
over the internal gear noticing the location of the 
slight half moon notch in the edge of the steel plate. 


NOTE: Ends of ears on drive lugs of composition 
plates must face up. 


b. Install another composition plate and then the 
second steel plate so that the half moon is located 2 
drive lugs on the internal gear away from the notch 
in the first steel plate. 


c. Continue to alternately install the composition 
and steel plates so that the notches in the odd num- 
bered steel plates are one above the other and the 
notches in the even numbered steel plates are one 
above the other. 


7. Holding assembly together, position front unit 
internal gear, with plates, on clutch release springs, 
aligning dowels. 


8. Place entire assembly in soft-jawed vise with 
vise engaging large teeth on clutch housing (Fig. 
7C-83). 


9. Install four front unit internal gear to front 
clutch housing bolts. Alternately tighten bolts to 
properly seat front internal gear on dowels. Check 
bottom steel clutch plate for freedom after tightening 
bolts. Torque to 22-27 lb. ft. 


10. Install thrust washer into recessed I.D. of front 


clutch housing bore using petroleum to retain (Fig. 
7C-81). 
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CASE CENTER SUPPORT 


DISASSEMBLY 


1. Remove 2 oil delivery sleeve hook type oil seal 
rings from case center support (Fig. 7C-86). 


2. Using tools J-8765, J-6129 and J-4670-B, re- 
move reverse release spring retainer snap ring. Center 
tool and position ring gap between legs (Fig. 7C-84). 


3. Remove tools from the reverse and neutral 
clutch assembly. 


4. Remove reverse release spring retainer. 


FRELEASE SPRING 
RETAINER 


J-8765 


REVERSE 
PISTON 


CASE CENTER 
SUPPORT 


\ 
REVERSE RELBASE SPRINGS 


Fig. 7C-84 Removing Reverse Release Spring 
Retainer Snap Ring 


5. Remove 12 reverse piston release springs. 


6. Remove reverse clutch piston. It may be neces- 
sary to tap housing gently. 


7. Remove inner and outer reverse piston seal 
rings and discard. 


8. Using tools J-8765, J-6129, and J-4670-B re- 
move neutral clutch release spring retainer snap ring. 
Center tool and position ring gap between legs 
(Fig. 7C-85). 


9. Remove tools. 
10. Remove neutral clutch release spring retainer. 


11. Remove 16 neutral clutch release springs. Do 
not mix neutral clutch springs with reverse springs. 


J-6129 


NEUTRAL CLUTCH 
PISTON 


Fig. 7C-85 Removing Neutral Clutch Spring 
Retainer Snap Ring 
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Fig. 7C-86 Case Center Support—Exploded 


12. Remove neutral clutch piston. It may be neces- 
sary to tap housing gently. 


13. Remove inner and outer neutral clutch seal 
rings and discard. 


INSPECTION 


1. Inspect case center support for nicks, burrs, 
damaged or excessive wear on bushing. Make certain 
bushing is not loose. 


NEUTRAL CLUTCH 
PISTON 


Fig. 7C-87 Installing Neutral Clutch Piston 


2. Check the reverse apply oil passage with air and 
tag wire. Check for inter-connected passages or re- 
stricted passages. 


3. Check the front clutch apply passage with air 
and tag wire. Check for restriction or inter-connected 
passages. 


4. Check the neutral clutch apply passage with air 
and tag wire. Check for restriction or inter-connected 
passages. 


5. Inspect the two hook-type oil seal rings on the 
oil delivery sleeve. Check for excessive wear or 
broken ring. 


6. Inspect the neutral clutch piston for cracks or 
distortion. 


7. Replace the neutral clutch inner and outer pis- 
ton seals. 


8. Inspect the neutral clutch release spring for 
distortion or collapsed coils. 


9. Inspect the reverse piston for excessive wear, 
burrs, cracks or distortion. 


10. Inspect the reverse piston release springs for 
distortion or collapsed coils. 
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11. Inspect the neutral clutch release spring re- 
tainer and snap ring groove. 


12. Inspect the reverse piston spring retainer and 
snap ring groove. 


ASSEMBLY 


1. Install new inner and outer neutral clutch seals 
with lip of seal facing away from spring pockets. 


2. Install J-8766, inner seal protector over neutral 
clutch inner hub (Fig. 7C-87). 


3. Install neutral clutch piston. Use small blade 
screw driver to depress lip of outer seal into case 
center support. 


4. Remove seal protector J-8766. 


5. Install 16 release springs into spring pockets of 
neutral clutch piston. 


6. Install neutral clutch spring retainer over re- 
lease springs. 


7. Using tools J-8761, J-6129 and J-4670-B, com- 
press neutral clutch release springs and install re- 
tainer snap ring (Fig. 7C-85). 


8. Remove tools. 


9. Install inner seal protector tool J-8766 over oil 
delivery sleeve. 


10. Install reverse outer seal protector tool, J-8767 
into case center support. Some oil on inside of the 
tool will ease installation of seal. 


11. Install new inner and outer reverse piston seal 
rings on reverse piston, lip of seals facing dowel pin 
holes in piston. 


REVERSE PISTON 


Fig. 7C-88 Installing Reverse Clutch Piston 
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Fig. 7C-89 Removing Sprag Retainer 


12. Install reverse piston, aligning piston to index 
with dowel pins (Fig. 7C-88). 


13. Remove tools. 


14. Install 12 reverse piston release springs into 
spring pockets. 


15. Install reverse piston spring retainer. 


16. Lay snap ring on top of tower, then using tools 
J-8761, J-6129 and J-4670-B compress release springs 
(Fig. 7C-84). 


17. Install reverse piston spring retainer snap ring. 
18. Remove tools. 
19. Check all springs for proper position in pockets. 


20. Install 2 hook type oil seal rings on oil de- 
livery sleeve. 


Installation .....................000.. Page 7C-76 


REAR INTERNAL GEAR AND SPRAG 


NOTE: The transmission may be equipped with 
either a sprag clutch or a roller clutch. See 
ROLLER CLUTCH, page 7C-65. 


DISASSEMBLY 
1. Remove sprag retainer (Fig. 7C-89). 


2. Remove sprag outer race from sprag assembly 
and rear internal gear (Fig. 7C-89). 


3. Remove the sprag and bushing assembly from 
internal gear. (Sprag assembly consists of sprag as- 
sembly and two bronze bushings). 
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REAR INTERNAL GEAR 


BRONZE BUSHING 


SPRAG RETAINER 


BRONZE BUSHING 


OUTER RACE 


Fig. 7C-90 Sprag Assembly—Exploded 


INSPECTION 


1. Inspect the rear internal gear for tooth damage, 
nicks or burrs. 


2. Inspect the rear internal gear bushing for ex- 
cessive wear, nicks or burrs. 


3. Inspect the splines on the I.D. of the inner sprag 
race for burrs or broken splines. 


4. Inspect the inner sprag race for scoring. 
5. Inspect outer sprag race for scoring. 


6. Inspect outer sprag race for nicks, burrs or 
damaged splines. Test one drive plate over the splines 
for free up and down movement. 


7. Inspect sprag assembly for score marks, dam- 
aged spring retainer or damaged shoulder. Test sprag 
action with sprag installed in outer sprag race over 
the inner sprag race. Note shoulder of sprag should 
face up or toward sprag retainer. 


SPRAG OUTER RACE 


REAR INTERNAL GEAR 


Fig. 7C-91 Installing Sprag Outer Race 


RETAINER 


REAR INTERNAL GEAR 


OUTER RACE ROLLER CLUTCH 


Fig. 7C-92 Roller Clutch—Exploded 


8. Inspect the sprag retainer for bent tangs or 
distortion. 


ASSEMBLY 


1. Place one bronze bushing over inner race of 
internal gear with cup side facing up. 


2. Place sprag assembly into the sprag outer race. 


3. With shoulder side of sprag up, start sprag and 
outer race over internal gear (Fig. 7C-91). 


4. Slide sprag and outer race down against internal 
gear. 


5. Install second bronze bushing cup side down, 
against sprag assembly. 


6. Apply petrolatum on sprag retainer and install 


SPRING 


Fig. 7C-93 Removing Roller Clutch Springs 
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sprag retainer on internal gear aligning tangs with 
the internal gear slots. 


NOTE: Check to make certain sprag assembly 
is properly installed by rotating outer race 
counterclockwise. Outer race should not turn 
clockwise. 
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ROLLER CLUTCH 
DISASSEMBLY 


1. Remove the roller clutch and outer race from 
the rear internal gear (Fig. 7C-92). 

2. Carefully remove the roller clutch assembly from 
outer race. 


3. Remove the rollers and energizing springs from 
the cage (Fig. 7C-93). 


INSPECTION 


1. Inspect the rollers for pits, scratches, pickup, 
galling or flat spots. 

2. Inspect the energizing springs for distortion, 
cracks, permanent set or loss of tension. 

3. Inspect the outer race for pitting, scratches, 
cracks, galling or broken ramp corners (pop-back). 

4. Inspect cage for bent or broken struts, broken 
or distorted corners or teeth. 


ASSEMBLY 


1. Install the release springs on the cage struts with 
the upper tab on the springs pointing the same direc- 


Fig. 7C-94 Installing Rollers 


OUTER RACE 


ROLLER CLUTCH 


Fig. 7C-95 Install Roller Assembly in Outer Race 


tion as the teeth or stops on the sprag cage. Be sure 
the center spring tab snaps securely over the strut to 
retain the spring (Fig. 7C-93). 


2. Install the rollers into cage between the springs 
in such a way that the upper tab on the spring fits 
over the roller (Fig. 7C-94). 


3. Carefully, install the roller clutch assemby into 
the outer race so that the rollers do not pop-out. The 
teeth or stops on the cage should align with the ramps 
in the outer race (Fig. 7C-95). 


4. Place the outer race and roller clutch assembly 
on the bench with the word “front” on the roller 
clutch cage facing the bench. 


REAR INTERNAL GEAR 


Fig. 7C-96 Install Inner Race in Roller Assembly 
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G-2 PLUG RETAINER 


G-2 VALVE 


Fig. 7C-97 Removing G-2 Plug Retainer 


5. Twist the rear internal gear (counter-clockwise) 
into the roller clutch assembly (Fig. 7C-96). 


GOVERNOR 


DISASSEMBLY 


1. Compress finer of G-2 plug retainer and re- 
move (Fig. 7C-97). 


2. Remove G-2 plug and G-2 valve (Fig. 7C-97). 


3. Inspect and remove, if necessary, 4 governor 
oil hook-type oil seal rings from governor tower. 


INSPECTION 


1. Inspect 4 governor rings and ring grooves. Rings 
should fit freely in ring grooves. 


2. Use tag wire and check G-1, G-2 and line pres- 
sure oil passages for restrictions. 


OIL RINGS 


GOVERNOR BODY 


G-2 VALVE 


G-2 PLUG RETAINER G-2 VALVE PLUG 


Fig. 7C-98 Governor—Exploded 


BRACKET SPRING 


PARKING LEVER 
ar 


Fig. 7C-99 Removing Parking Bracket 
Spring from Parking Lever 


3. Inspect governor bushing for scores, nicks or 
burrs. 


4. Inspect G-1 and G-2 valves for free movement. 


5. Be certain the entire governor casting is free 
from all dirt and small chips, use air gun. 
ASSEMBLY 


1. If removed, install 4 hook-type governor oil 
seal rings on governor tower. 


2. Install G-2 valve (small land first) into gover- 
nor (Fig. 7C-98). 


3. Install G-2 plug with the flat side out. 


4. Install G-2 plug retainer with finger side out. In 
assembling governor, care should be exercised to pre- 
vent the G-2 valve from dropping out of governor 
body. 
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PARKING LINKAGE 


The following steps are used only if linkage was 
removed from case. 


DISASSEMBLY 

1. Install assembly in vise using a soft jaw vise on 
dowel pin (Fig. 7C-99). 

2. Lift hook end of bracket spring off parking lever 
and disassemble parts (Fig. 7C-100). 


INSPECTION 


1. Check all pins for excessive wear or binding in 
their bores. 
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BRACKET SPRING 


Jfie-— BRACKET SHAFT 


PARKING BRACKET 


PARKING PAWL PIN 


PAWL SPACER——~ ©? PARKING PAWL 


Fig. 7C-100 Parking Brake Assembly—Exploded 


2. Check bracket spring for collapsed coil or 
breaks. 


ASSEMBLY 


1. Clamp dowel pin of parking bracket in soft 
jawed vise (Fig. 7C-99). 


2. Place bracket spring in bracket with straight 
leg of spring in the narrow slot between the sides of 
the bracket and the hook end of the spring near the 
fixed end of the dowel pin. 


3. Place bracket shaft approximately half way 
through bracket and spring and then slide pawl and 
lever assembly onto shaft so parking lever and links 
are as shown in Fig. 7C-99. 


4. Using long nose pliers, hook bracket spring over 
parking lever. 


MANUAL SHAFT RETAINING PIN 


Fig. 7C-101 Manual Shaft Retaining Pin 


MANUAL SHAFT ‘‘O”’ RING 


Fig. 7C-102 Removing Manual Shaft Seal 


5. Remove assembly from vise. 
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REAR BEARING RETAINER 


DISASSEMBLY 


1. Remove the manual shaft retaining pin from the 
rear bearing retainer and manual shaft (Fig. 7C-101). 


2. Push the detent lever and manual shaft towards 
the outside of the rear bearing retainer to expose the 
“QO” ring seal (Fig. 7C-102). Remove seal from shaft 


3. Remove the detent lever and manual shaft from 
the inside of the rear bearing retainer. 


G-1 LINE G-2- LINE T.V. 


ATE, 
NEUTRAL CLUTCH 


Nes OVERRUN BAND 


Fig. 7C-103 Rear Bearing Retainer Passages 
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DETENT LEVER AND MANUAL SHAFT 


REAR BEARING RETAINER 


O 


MANUAL SHAFT RETAINER PIN MANUAL SHAFT SEAL 


BUSHING RETAINING BOLT 


T.V. TEST PLUG 


BUSHING REAR SEAL 


SNAP RING 
RACE 
THRUST BEARING 


hes 


GASKET SCREW 


MAIN LINE 


™ 
TEST PLUG COVER 


Fig. 7C-104 Rear Bearing Retainer 


4. Remove the rear thrust bearing race to rear 
bearing retainer truarc snap ring through access hole 
in retainer (Fig. 7C-104). 

5. Remove rear race, bearing and front race from 
rear bearing retainer. 


INSPECTION 


1. Inspect rear bearing retainer for hair line cracks 
or leaks (Fig. 7C-103). 


2. Check for inter-connected oil passages, use air 
gun or smoke. 


3. Inspect rear bearing and bearing race. 


4. Check bolt hole threads for cross threading or 
stripped. 


5. Check air vent passage for restriction and anti- 
siphoning valve for proper movement. 


6. Inspect detent lever for distortion, cracks, or 
breaks. Inspect “O”’ ring seal and retaining pin. 


7. Clean thoroughly with air gun. 


ASSEMBLY 

1. Install race, thrust bearing, and race into rear 
bearing retainer. NOTE: The side of each race that 
has the more rounded corners should face the bearing 
since the round corners have a tendency to dislodge 
the snap rings. 


2. Install snap ring, concave side towards rear, 
(identification side away from race) and align ear on 
snap ring with top slot in retainer. 


3. If removed, install the bushing and sleeve as- 
sembly in rear end of rear bearing retainer, cham- 
fered end first. Align short slot in bushing with re- 
taining bolt hole in rear bearing retainer. Install with 
soft hammer and drift. 


4. Install bushing retaining bolt. Torque to 12-15 
lb. ft. 


5. Install the detent lever and manual shaft into 
the rear bearing retainer until the “O” ring groove is 
accessible from the outside. 


6. Install the manual shaft “O”’ ring seal on the 
manual shaft (Fig. 7C-102). 


7. Push the manual shaft into the rear bearing 
retainer just far enough to allow the manual shaft 
retaining pin to be installed. Install the retaining 
pin (Fig. 7C-101). 
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SERVO PISTON 
AND ACCUMULATOR PISTONS 


DISASSEMBLY 


1. Place a 4%,” deep socket over the long end of 
the servo piston pin (Fig. 7C-105). 
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2. Position a ““U”’ shaped spacer against the piston 
end of the piston assembly and place the socket, 
piston assembly and “U” shaped spacer between the 
jaws of a bench vise (Fig. 7C-105). 


3. Slowly tighten the vise sufficiently to remove the 
snap Ting. 


4. Remove the servo piston to piston pin snap ring 
and washer being careful not to spread snap ring 
more than necessary as it can be easily distorted. 


5. Carefully remove piston assembly from the vise. 
6. Remove the servo piston, spring and retainer. 


7. From the upper accumulator piston, remove and 
discard the lip seal. 


INSPECTION 


1. Inspect servo piston ring and ring groove for 
broken ring and ring groove for nicks or burrs. 


2. Check the release spring for collapsed coils or 
broken spring. 


3. Check the piston stem for scoring. 


4. Use tag wire and check the oil passages in the 
piston. 


5. Inspect lower accumulator piston ring and ring 
groove for broken ring and ring grooves for nicks 
or burrs. 


6. Replace the rubber lip type seal on the upper 
accumulator piston. 


7. Inspect the accumulator release springs for col- 
lapsed coils or broken ring. 


8. Inspect the accumulator piston pin for scoring. 


ASSEMBLY 


1. Install a new piston seal on the upper accumu- 
lator piston, lip facing flat side of piston. 


2. Install the spring retainer, spring and servo piston 
over the servo piston pin (Fig. 7C-106). 


3. Place the assembled servo components with a 
746 deep socket over the piston pin and “U” shaped 
spacer against the servo piston into a vise and, align- 
ing pin carefully, compress the assembly to allow the 
flat washer and snap ring to be installed (Fig. 7C-98). 


4. Install the washer and a new snap ring. 


5. Remove the servo piston assembly and tools 
from the vise. 
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SERVO OUTER SPRING 
Ao’ DEEP SOCKET 


Fig. 7C-105 Method of Removing Snap 
Ring from Servo Piston Pin 


CONTROL VALVES 

The following inspection procedure is to be used 
for the compensator valve body, the 3-4 boost body, 
and the control valve body (Fig. 7C-107). 

1. Inspect each valve in the valve body for free 
movement in the valve bore. It may be necessary to 
stone the lands of the valve lightly to remove small 
burrs. The valves will have sharp edges to perform 
a cleaning action within the valve bore. Do not re- 
move square edges. 

2. Inspect springs for distortion or collapsed coils. 

3. Be sure check ball seats are not pitted or 
chipped. 

4. Inspect spacer plates for restrictions, dents or 
distortion. 


SNAP RING 


0 0 
RETAINER 


PISTON rm \W \ 
PIN AN\ We WASHER 


\ \ PISTON RING 


SERVO PISTON 


OUTER SPRING 


Fig. 7C-106 Servo Piston—Exploded 
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T.V. THERMOSTATIC 3-4 BOOST BODY 
ELEMENT 


FRONT CLUTCH 
BY-PASS VALVE 


ee BALLS 


VALVE BODY 


CHECK BALLS 


SPACER 
NEUTRAL CLUTCH 
BY-PASS VALVE 


CHANNEL PLATE 


Fig. 7C-107 Control Valve Assembly 


5. Clean valve body thoroughly with air gun. 


PRIMARY VALVE SECONDARY ee \ VALVE COMPENSATOR VALVE BODY 


SPRING 
PRIMARY SPRING OS DISASSEMBLY 


1. Compress compensator plug and remove retain- 
ing pin. (Fig. 7C-108). 


2. Remove compensator plug. 


3. Remove secondary compensator valve and 


COMPENSATOR VALVE BODY ~ RETAINING PIN PLUG spring. 
(ALL MODELS EXCEPT PA) 


4. Remove primary compensator valve and spring. 


ASSEMBLY 
PRIMARY VALVE SECONDARY SECONDARY VALVE 
SPRING 1. Install primary compensator spring on primary 


ee, compensator valve. 
* oS 2. Install primary compensator spring and valve— 


poe Oi 


small end first into body. 


3. Install secondary compensator spring on second- 


PRIMARY SPRING ary compensator valve. 


4. Install the secondary spring and valve into com- 
COMPENSATOR VALVE BODY . 
(FOR PA MODEL) RETAINING PIN PLUG pensator body, spring end first. 

5. Install compensator plug threaded side out. 


6. Compress compensator plug and install retain- 
Fig. 7C-108 Compensator Valve—Exploded ing pin. 
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CONTROL VALVE 


DISASSEMBLY: 3-4 BOOST BODY 


1. Remove the 3-4 boost body assembly by remov- 
ing 4 attaching screws. (One screw is located on 
channel plate side of body.) The 3-4 boost body 
contains 3 loose check balls and care should be exer- 
cised to prevent their loss (Fig. 7C-107). 


2. Remove the three check balls and spacer plate 
from the valve body. 


3. Remove the retainer from the 3-4 boost body. 
Retainer is under spring pressure (Fig. 7C-109). 


4. Remove the 3-2 cut off valve spring and valve. 


5. Remove the 3-4 boost plug, spring, and valve. 


ASSEMBLY: 3-4 BOOST BODY 


1. Install the 3-4 boost valve, long stem out, spring 
and plug in the bore of the boost body nearest the 
cored face. 


2. Compress the 3-4 boost plug against spring ten- 
sion and partly install the 3-4 boost body retainer. 


3. Install the 3-2 cut off valve, stem out, and 
spring in remaining bore of boost body. 


4. Compress the 3-2 cut off valve spring and slide 
3-4 boost body retainer over spring. Leave spacer 
plate and check balls loose at this time. 


DISASSEMBLY—CONTROL VALVE BODY 


1. Remove channel body from valve body assembly 
by removing two attaching screws from the valve 
body side and thirteen attaching screws from the 
channel plate side (Fig. 7C-107). 


2. Remove neutral clutch by-pass valve from cored 
side of channel plate (Fig. 7C-110). 


3. Remove front clutch by-pass valve from channel 
plate. 


4. If necessary to remove pressure relief ball and 
spring (Fig. 7C-110): 

a. Turn channel plate over to casting side and 
remove retaining pin. 
CAUTION: Pin is under extreme pressure. 

b. Remove pressure relief spring. 

c. Remove pressure relief ball. 


d. Assemble pressure relief ball, spring and retain- 
ing pin into channel plate. 


3-4 BOOST BODY 


RETAINER | 


3-4 BOOST VALVE 


3-4 BOOST 
SPRING 


PLUG 


po 3.5 CUT-OFF VALVE 


3-2 CUT-OFF VALVE SPRING 


Fig. 7C-109 3-4 Boost Body—Exploded 


5. Install neutral clutch by-pass valve and front 
clutch by-pass valve into channel plate. 


Set assembled channel plate aside and continue 
with disassembly. 


6. Remove separator (channel body to valve body). 
Place on channel body and check alignment of by- 
pass valves. 


7. Remove 2 check balls and T.V. thermostatic 
element. 


8. Remove T.V. plunger guide retainer located in 
cored passage near T.V. adjusting screw. Retainer is 
loose. Position control valve assembly with the cored 
side up and the T.V. lever positioned on the top 
right hand side. 


9. Remove multiple valve plug retainer located in 
lower left hand corner. Plugs under spring tension. 
CHANNEL PLATE 


FRONT CLUTCH 


BY-PASS VALVE 
ee 


PRESSURE RELIEF BALL 


ce 
AARhE 
aannnntnh wey 


PRESSURE RELIEF SPRING 


ya : NEUTRAL CLUTCH 


\——_ RETAINING PIN BY-PASS VALVE 


Fig. 7C-110 Channel Plate—Exploded 
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. Control Valve Body 

. Manual Valve 

. Retainer, T.V. Plunger Guide 
. Throttle Valve 

. Throttle Valve Spring (Outer) 
. Throttle Valve Spring (Inner) 
. T.V. Plunger 

. Guide, T.V. Plunger 

. Front Clutch Exhaust Valve 

. Front Clutch Exhaust Valve Spring 
. Retaining Pin 

. Neutral Clutch Valve 
12. 
. Bore Plug 

. Retaining Pin 

. 3-4 Valve 

. 3-4 T.V. Spring 

. 3-4 T.V. Valve Bushing 


Neutral Clutch Valve Spring 
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18. 
1g, 
20. 
21, 
22. 
23. 
24. 
25. 
26. 


27. 
28. 
29. 
30. 
31. 
32. 
33. 


Fig. 7C-111 


3-4 T.V. Valve 

Bore Plug 

Bore Plug Retainer 

2-3 Valve 

2-3 T.V. Spring 

2-3 T.V. Valve 

2-3 T.V. Valve Bushing 
Retaining Pin 

Throttle Control Lever and 
Shaft Assembly 

Washer 

Snap Ring 

Detent Spring 

Reverse Blocker Piston 
Reverse Blocker Spring 
Retaining Pin 
Thermostatic T.V. Element 
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ep COMI som 


PA AND PAH MODELS ONLY 


34. 
35. 
36. 
37. 
38. 
39. 
AO. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 


Control Valve Assembly—Exploded 


Pressure Drop Valve 
Pressure Drop Valve Spring 
Retaining Pin 

Bore Plug Retainer 

Bore Plug 

Coupling Timing Valve Spring 
Coupling Timing Valve 
Retaining Pin 

Pressure Boost Valve 
Pressure Boost Valve Spring 
Bore Plug 

3-4 Shift Spring 

3-4 Governor Valve 

Bore Plug 

2-3 Governor Valve 

3-2 Downshift Valve Spring 
3-2 Downshift Valve 
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10. Remove the 3-2 downshift spring and valve 
from the lowest bore (Fig. 7C-111). 


11. Remove the valve bore plug from the adjacent 
bore by inserting snap ring pliers in the hole in the 
plug. 


NOTE: The valve bore plug is a non-operating 
retaining plug used in valve bores. They should 
be removed and installed with snap ring pliers. 


12. Remove the 2-3 governor valve from the same 
bore. 


13. Remove the valve bore plug and spring from 
the adjacent bore. 


14. Remove the 3-4 governor valve from the same 
bore. 


15. Remove the valve bore plug from the next ad- 
jacent bore. 


16. Remove the coupling timing valve spring and 
valve from the same bore. 


17. Remove the pressure boost valve retaining pin 
from the center of the cored side of the valve body 
in the same bore. 


18. Remove the pressure boost valve from the same 
bore. 


19. On the opposite side of the valve body start 
with the lower bore and remove the retaining pin. 


20. Remove the 2-3 T.V. bushing and valve from 
the same bore. 


21. Remove the 2-3 valve spring—then remove the 
2-3 valve from the same bore. 


22. Remove the valve bore plug retainer and plug, 
while holding finger over plug as plug is under spring 
pressure, from the adjacent bore. 


23. Remove the 3-4 T.V. valve, spring and bushing 
from the same bore. 


24. Remove the 3-4 valve from the same bore. 


25. Remove the retaining pin and valve bore plug 
from the fourth bore. 


26. Remove the neutral clutch valve spring and 
neutral clutch valve. 


27. Remove the front clutch exhaust valve retain- 
ing pin, which is under spring pressure, from the same 
bore on the cored side of valve body. Unload spring 
pressure from uncored side with a small screw driver 
to remove pin. 


28. Remove the front clutch exhaust valve spring 
and valve. 


29. Mark T.V. adjustment screw and loosen exactly 
5 turns. 


30. Turn the valve body over and remove the 
throttle lever by removing the outside “C” ring and 
washer, positioning the shaft so that the lever will 
clear the T.V. adjustment screw, remove washer. 


31. Remove T.V. plunger and guide. 


32. Remove T.V. spring and valve. 


33. If necessary, remove the reverse blocker piston 
retaining pin, spring and reverse blocker piston. 


34. Remove detent spring. Do not remove detent 
lever unless necessary to replace. If necessary to re- 
place, drive pin out with small punch. 


35. If necessary to remove detent lever, use a small 
screwdriver to pry lever free from pin, then remove 
pin. A new lever will be required on assembly. 


INSPECTION 


1. Inspect each valve in the valve body for free 
movement in the valve bore. It may be necessary to 
stone the lands of the valve lightly to remove small 
burrs. The valves will have sharp edges to perform 
a cleaning action within the valve bore. Do not re- 
moOve square edges. 


2. Inspect springs for distortion or collapsed coils. 


3. Be sure check ball seats are not pitted or 
chipped. 


4. Inspect spacer plates for restrictions, dents or 
distortion. 


5. Clean valve body thoroughly with air gun. 


ASSEMBLY—CONTROL VALVE BODY 


NOTE: All attaching screws are to be torqued 
to 2.5 to 3.5 Ib. ft. 


All attaching bolts are to be torqued to 6-8 Ib. ft. 


1. If previously removed, install manual detent by 
positioning manual detent in valve body and install- 
ing retaining pin. 


2. Install detent spring into manual detent. 


3. If removed, install the reverse blocker piston, 
spring and pin. 
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MULTIPLE VALVE PLUG RETAINER 


Fig. 7C-112 Installing Multiple Valve Plug Retainer 

4. Install the pressure drop valve, stem end of 
valve last, spring and retaining pin in the top bore 
adjacent to the detent spring. 


5. Install the T.V. valve (round end first) spring, 
plunger and sleeve into the T.V. bore adjacent to the 
manual valve bore. 


6. Place washer against “C” ring on T.V. lever 
shaft. 


7. Install T.V. lever shaft through hole in valve 
body so that the T.V. lever will index between the 
T.V. plunger and throttle adjusting screw. 


8. Install washer and ‘“‘C” ring securing lever as- 
sembly to valve body. 


9. Turn T.V. adjusting screw back to original posi- 
tion, exactly 5 turns. 


10. Install the T.V. plunger guide retainer through 
cored side of valve body into annular groove in T.V. 
plunger guide. 


11. Install the front clutch exhaust valve (land 
end first) and front clutch exhaust valve spring in the 
bore adjacent to the T.V. bore. 


12. Install short retaining pin through cored side of 
valve body while compressing the front clutch exhaust 
valve spring. 


13. Install the neutral clutch valve and spring in 
the same bore. 


14. Compress the neutral clutch valve spring and 
install valve bore plug (threaded end out) and long 
copper retaining pin. 


15. In the next open bore install the 3-4 valve and 
spring as a combination. 


16. Install the 3-4 T.V. spring into spring pocket 
of 3-4 valve. 


17. Install the 3-4 T.V. valve into the 3-4 regulator 
bushing so that valve will completely enter bore of 
bushing. 


18. Install the 3-4 T.V. valve and bushing into 
the 3-4 bore in the valve body (small end of T.V. 
valve first). 


19, Install the 3-4 valve bore plug (threaded side 
out) and retainer. 


20. Install the 2-3 valve in the bore adjacent to the 
3-4 valve train. 


21. Install the 2-3 T.V. and shift valve springs in 
the same bore. 


22. Install the 2-3 T.V. valve into the bushing with 
the stem end out. 


23. Install the 2-3 T.V. valve and bushing into the 
2-3 bore, valve end first. 


24. Depress the bushing and install short retaining 
pin from the cored side of the valve body. 


25. In the bore adjacent to the “OU” shaped “cut- 
out” install the pressure boost valve, using brass rod 
to guide valve into bore (long land first). Install 
retaining pin through same bore from core face of 
body. 


26. Install coupling timing valve (land end first) 
into the same bore. 


27. Install coupling timing valve spring over stem 
end of coupling timing valve. 


28. Install valve bore plug in valve body compress- 
ing and partially installing multiple plug retainer. 
Install retainer in such a manner that only one corner 
of the plug is retained. This will permit the installa- 
tion of the remaining valves (Fig. 7C-112). 


29. Install the 3-4 governor valve and spring into 
the adjacent 3-4 bore, flat end first. 


30. Install the 3-4 valve bore plug against the 3-4 
governor valve, compressing plug against spring ten- 
sion into the bore and position the retainer again so 
that edge of plug is secured and the adjacent bore hole 
is unobstructed by the retainer. 


31. Install the 2-3 governor valve into the adjacent 
2-3 shift valve bore. 
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32. Install the bore plug in the 2-3 bore, compress- 
ing the valve against spring pressure and position 
multiple retainer. Make certain remaining bore is un- 
obstructed. 


33. Install the 3-2 downshift valve (land end first) 
into the remaining bore. 


34. Place 3-2 downshift spring over 3-2 downshift 
valve compressing spring and secure with multiple 
retainer. 


ASSEMBLY OF COMPLETE CONTROL VALVE 


1. Install the T.V. thermostatic element open end 
down in cavity behind throttle valve in control valve 
body (location—Fig. 7C-107). 


2. Position separator plate over cored side of con- 
trol valve body. 


3. Install small 2 ball check valves into pockets on 
cored side of valve body. 


4. Position channel plate on valve body and attach 
with 13 screws. Leave loose for final adjustment. 


5. Turn control valve assembly over and install 3 
ball check valves into pockets. 


6. Place 3-4 boost valve body spacer on valve 
body. 


7. Place 3-4 boost body on separator plate and 
install 3 attaching screws. (Do not tighten screws at 
this time.) 


8. Install loosely two screws attaching valve body 
to channel body. 


9. Turn control valve assembly over and install the 
remaining 3-4 boost body assembly control valve 
body assembly long attaching screw. 


10. Tighten 19 control valve body assembly at- 
taching screws 2.5 to 3.5 Ib. ft. 
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INSPECTION OF REMAINING UNITS 
DRIVE TORUS MEMBER AND TORQUE MULTIPLIER 


1. Inspect drive torus member for porosity, chipped 
or damaged vanes (Fig. 7C-113). 


2. Inspect drive torus bushing for good staking and 
excessive wear. 


3. Check for damaged splines on torque multiplier, 
bent or damaged vanes. Check oil seal ring on torque 
multiplier for broken ring and free movement in ring 
groove. 


4. Check for burrs or restrictions on the clutch 
plate drive lugs. 


5. Check bolt threads in drive member for cross 
threading. 


DRIVEN TORUS MEMBER 


1. Inspect driven torus member for bent or dam- 
aged vanes. 


2. Check splines in driven member hub for nicks 
or burrs. 


3. Check (2) oil seal rings and ring grooves for 
broken rings, check the oil seal grooves for nicks, 
burrs, rings, when locked should turn freely in groove. 


4. Inspect the balance weight, if present, for good 
weld. 


5. Inspect the driven coupling to torque multiplier 
thrust bearing race for distorted bearing surface or 
excessive wear on thrust race. Check for foreign par- 
ticles on thrust race and clean thoroughly. A slight 
distortion or bend on the thrust bearing could cause 
a side loading effect and cause part of the rollers to 
dislodge from the cage. 


FRONT UNIT CARRIER ASSEMBLY 


1. Inspect front carrier planet pinions for damaged 
pinion gears, chipped tooth, nicks or burrs. 


2. Check for free movement of pinion gears on 
pinion pins, be sure pinion pins are well staked. 


3. Check splines on carrier hub for nicks or burrs. 


4. Inspect front sun gear to carrier thrust washer 
for excessive wear, nicks, burrs or foreign particles 
embedded on thrust race. 


TORUS DRIVEN 
COVER 


TORUS 


MULTIPLIER DRIVE TORUS 


Fig. 7C-113 Torus Assembly 
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MAINSHAFT AND SUN GEAR 


1. Inspect mainshaft and rear unit sun gear for 
damaged splines, teeth or thrust washer surface. Re- 
move sun gear from mainshaft and inspect damper 
for cracks, peeling or foreign material. 


OUTPUT SHAFT 


1. Inspect output shaft splines for nicks, or burrs. 


2. Inspect snap ring groove on output shaft for 
good machine cut and free of dirt and chips. 


3. Inspect mainshaft pilot bushing for excessive 
wear and tight fit. 


4. Inspect parking sprocket lugs for burred edges. 


5. Inspect speedo drive gear for misalignment and 
tight fit on output shaft. 


REAR PLANET CARRIER AND SHAFT 


1. Inspect rear carrier planet pinions for damaged 
pinion gear and free movement on pinion pins, be 
sure pinion pins are well staked. Check (8) planet 


pinion thrust washers, be sure washers have not cut 
a pocket in the carrier. 


2. Inspect the carrier shaft splines for nicks or 
burrs. 


3. Inspect rear carrier to rear internal gear thrust 
bearing and thrust bearing race. Check for foreign 
particles embedded in thrust race. Handle the thrust 
bearings with care throughout the disassembly, in- 
spection and assembly. A slight distortion or bend 
caused by dropping or careless handling could cause 
a side loading effect, which may not be visible and 
cause some of the rollers to dislodge from the cage. 


4. Inspect rear sun gear to rear carrier thrust 
washer and thrust race. 


5. Use tag wire and check 6 lubrication ports for 
restrictions. 


OVERRUN BAND 


1. Inspect overrun band for excessive wear, cracks 
in lining and distortion. 


INSTALLATION OF UNITS INTO TRANSMISSION CASE 


NEUTRAL CLUTCH, CASE CENTER SUPPORT 
AND REVERSE CLUTCH 


1. Place transmission case in holding fixture in 
vertical position, front end up. 


- CLUTCH 
v PLATES 


CASE CENTERE 
SUPPORT KEY 


Fig. 7C-114 Neutral Clutch Plates in Case 


2. Install neutral clutch backing plate into case— 
flat side up. 


3. Install 4 neutral clutch drive and 4 driven clutch 
plates as follows: 


a. Install a composition drive plate above the 
clutch backing plate and then a steel driven plate with 
notched lug of plate in a slot adjacent to one of the 
wide lugs in the case. 


b. Install a second composition plate and then 
another steel plate with its notched lug on the opposite 
side of the wide case lug from the first. The steel 
plates must be installed in this arrangement to prop- 
erly un-nest the clutch pack. 


c. Alternately, install composition and steel plates 
so that notches on the first and third steel plate are 
on one side of a wide lug and the second and fourth 
steel plate notches are on the opposite side. 


4. Install long case center support key with longer 
lip toward front of case. Hold in place with petro- 
latum (Fig. 7C-114). 


5. Mark the case to indicate sides of the key to 
assist in alignment for installation of case center 
support (Fig. 7C-114). 
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Fig. 7C-115 Reverse Piston in Case 


6. Install neutral and reverse clutch assembly (case 
center support) into case, aligning case center support 
key into key way. Tapping may be required. Make 
sure oil rings did not come unhooked during installa- 
tion. 


7. Install reverse cone (steel) into case cover re- 
verse piston. 


8. Install reverse stationary cone (plastic) in case 
aligning reverse stationary cone key with key way in 
case, lightly tapping into place, if required. 


9, Install large reverse cone snap ring into snap 
ring groove in case with flat ends of snap ring up, and 
ring gap at open segment of ring groove in case 
(Fig. 7C-116). 


| REVERSE STATIONARY CONE. 
F REVERSE CONE® ie NAP 
goon! gone 


EF 


Fig. 7C-116 Reverse Cone in Case 


FIBER 
THRUST 
WASHER 


FRONT 
CLUTCH 
ASSEMBLY 


Fig. 7C-117 Installing Thrust Washer 
in Front Clutch Assembly 


10. Apply air pressure to clutch apply holes (No. 1 
and No. 3 Fig. 7C-66). A distinctive clunk will be 
heard when the pressure is released if the clutch is 
operating properly. 


11. Reposition transmission, rear end up, and in- 
stall overrun band over anchor in case. 


12. Install rear unit internal gear, sprag assembly 
and sprag retainer into case, aligning neutral clutch 
plates with sprag outer race. Be sure sprag retainer 
bottoms against case center support to insure engage- 
ment of all plates. 


13. Reposition transmission, bottom up. 


FRONT SUN GEAR 
THICK BEARING RACE 
THRUST BEARING 
CAPPED BEARING RACE 


Fig. 7C-118 Front Sun Gear Assembly 
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Fig. 7C-119 Rear Internal Gear 


FRONT UNIT AND REAR UNIT 


1. Install front clutch assembly into front of trans- 
mission engaging teeth in front clutch hub with re- 
verse cone. Be sure fiber composition washer is posi- 
tioned in counterbore of front unit clutch drum (Fig. 
7C-117). 


THRUST BEARING 


BEARING RACE 


REAR PLANET 
CARRIER 


Fig. 7C-120 Installing Thrust Bearing on 
Rear Planet Carrier 


RONT UNIT re Me cesT UN 
NTERNAL GEAR 7 aoe 


SUN GEAR 


Fig. 7C-121 Installing Thrust Bearing and 
Races on Front Sun Gear 


2. Install thick bearing race, thrust bearing, thin 
cupped bearing race on front sun gear and shaft 
assembly (Fig. 7C-118). 


3. Install front sun gear and shaft assembly through 
case center support aligning splines of sun gear shaft 
with rear internal gear and cutaway splines with 


sprag retainer. 


CAUTION: Be sure to hold rear unit internal gear for- 
ward during this operation (Fig. 7C-119). 


4. Install bearing race (flange up) and bearing on 
rear planet carrier. Retain with petrolatum (Fig. 
7C-120). 


-5. Install rear planet carrier through front unit sun 


gear shaft from rear of transmission. 


6. Install front carrier thrust bearing race onto 
rear carrier shaft~inner flange out (Fig. 7C-121). 


7. Install front carrier thrust bearing into race. 


8. Install thrust bearing race over front thrust 


bearing—outer flange inward. 


9. Holding the rear planet carrier forward install 


front unit carrier. 


10. Install front unit carrier to rear planet carrier 
shaft snap ring while holding rear carrier forward 
(Fig. 7C-122). 


11. Reposition transmission, rear end up. 
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REAR PLANET CARRIER SHAFT 


Fig. 7C-122 Installing Front Carrier to Rear 
Carrier Shaft Snap Ring 


PARKING LINKAGE 


J. Install pawl spacer in case. 


2. Install parking assembly, parking pawl first, 
through hole in rear of case so that pawl tooth faces 
inside of case (Fig. 7C-123). 


3. Install pawl pin into case, through pawl and 
spacer. 


4. Push parking bracket shaft to bottom of its bore. 


5. Move pawl to its disengaged position. 


Fig. 7C-123 Installing Parking Linkage in Case 


: REAR SIDE OF 
ourPuT Gear IS he” 
FROM FORWARD 
SIDE OF GROOVE 


Mt 
Ne 


SPEEDOMETER 
DRIVE GEAR ~> 


Fig. 7C-124 Locating Speedometer Drive Gear 


Fig. 7C-125 Installing Rear Seal 
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OUTPUT SHAFT AND GOVERNOR 


1. Install rear unit sun gear to rear carrier bearing 
race into rear carrier with flange up, retain with 
petrolatum. 


2. Install rear unit sun gear to rear carrier thrust 
bearing into bearing race. 


3. Assemble rear unit sun gear to mainshaft, if 
removed, and install through rear carrier. 


4. Install governor gasket and governor on output 
shaft. 


5. Install speedo drive gear using either tool J-6133 
or press plates J-8904. Drive until rear side of gear is 
954 Inches from front side of nearest snap ring groove 
(Fig. 7C-124). 

6. Install output shaft to rear carrier assembly 
using alignment marks. 


7. Engage parking pawl. 


8. Install 4 governor attaching bolts. Torque to 
19-23 lb. ft. 


9. Install truarc snap ring on front output shaft 
groove. 


TORUS GASKET OIL 
COVER RING 


DRIVEN 
TORUS 


REAR BEARING RETAINER 


1. Install rear bearing retainer gasket on rear 
bearing retainer and retain with petrolatum. 


2. Start rear bearing retainer down over output 
shaft and install rear output shaft snap ring through 
access hole and over end of output shaft while retainer 
is being carefully lowered over governor assembly. 


3. Carefully, align parking linkage pin and manual 
detent lever as rear bearing retainer is aligned with 
dowel pin and case. 


4. Using tool J-6133, if necessary, seat rear bearing 
snap ring. It may be necessary to move output shaft 
rearward to locate snap ring by repositioning trans- 
mission to horizontal position. 


5. Install 4 short rear bearing retainer to case at- 
taching bolts at top 4 holes. Install the remaining 
short bolt inside the rear bearing retainer. Install 3 
remaining long rear bearing retainer bolts. Torque 
all bolts 20-25 Ib. ft. 


6. If rear seal was removed, install new rear seal, 
using tool J-5154 (Fig. 7C-125). 


{v THRUST DRIVE 
AN BEARING MULTIPLIER TORUS 
EXHAUST 
EXHAUST _———— VALVE 
VALVE GASKET © COVER 


Fig. 7C-126 Torus and Multiplier Assembly—Exploded 
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7. Install rear bearing retainer cover plate and 
gasket with 4 attaching bolts. 


8. Reposition transmission, front end up. 


TORUS 


1. Install front unit drive torus aligning front unit 
clutch plates with drive slots in drive torus. Looking 
through vent port in bottom of case, observe that all 
clutch plates are engaged. 


2. Install hook type oil ring on torque multiplier 
hub, if removed (Fig. 7C-126). 


3. Install hook type oil ring on front and rear hubs 
of driven torus member, if removed. 


4. Install torque multiplier into drive torus align- 
ing splines and position torque multiplier so that the 
I.D. of the hub of the torque multiplier is flush with 
the planet carrier shaft. A light tap with plastic 
hammer may be required. 


5. Install driven torus to torque multiplier rear 
bearing race into torque multiplier. 


6. Install flanged race, flange up into driven torus 
(Fig. 7C-127). 


7. Install bearing into flange race, retain with petro- 
latum. 


8. Install driven torus member over main shaft. 


9. Reposition transmission 90 degrees so bottom is 
up. (Do not rotate more than 90 degrees or parts 
will fall out of front.) 


10. While moving main shaft forward (with small 
tool inserted in hole of main shaft if necessary), in- 
stall driven torus to main shaft spiral retaining ring 
(Fig. 7C-128). 


DRIVEN 
TORUS 


. THRUST 
BEARING 


Fig. 7C-127 Installing Thrust Bearing in Driven Torus 


SPIRAL 
RETAINING | 
RING 


Fig. 7C-128 Installing Spiral Retaining Ring 
on Main Shaft 


11. Reposition transmission, front end up. 


12. Install new drive torus to torus cover metal 
gasket on torus drive member. Retain with petro- 
latum. 


13. Install flat bearing race into torus cover (Fig. 
7C-129). 


14. Install bearing into flanged race. 


15. Install bearing and flanged race into torus 
cover, flange down. Use petrolatum. 


16. Install torus cover to the drive torus member, 
aligning to the dowel pins. J-3387-2, Guide Pins, may 
be used. 


17. Install box head wrench on case, as a tool, (Fig. 


7C-130), and install 12 torus cover to drive torus 


TORUS 
COVER 


FLANGED 
RACE 


_ THRUST 
BEARING 


Fig. 7C-129 Installing Thrust Bearing and 


Race in Torus Cover 
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TORQUE WRENCH 
TORUS COVER 


Fig. 7C-130 Torquing Torus Cover Bolts 


attaching bolts, cross tightening the bolts. Torque to 
17-20 Ib. ft. 


18. Remove box head wrench. 
CASE COVER 


1. Install case cover to case gasket on case cover, 
use petrolatum. 


2. Install case cover and pump assembly on trans- 
mission Case. 


Fig. 7C-131 


Tool Set-Up for End Play Check 


COLOR IDENTIFICATION 
0277029" BRIGHT 

.036°.038" 

.045°.047" BLACK 


8620700 054-056" BRIGHT & NOTCHED AS SHOWN 


Fig. 7C-132 Table of Selective Washers 


3. Install five of the six large case cover to case 
attaching bolts leaving one hole in which to install 
dial indicator suport. Torque to 30-35 lb. ft. Of the 
three small attaching bolts the one long bolt is at- 
tached from the front of the case cover. The two re- 
maining cover bolts are installed from the rear of the 
case cover. Torque 3 short bolts 15-18 Ib. ft. 


FRONT UNIT END PLAY CHECK 


a. Rotate transmission so bottom is up. 


b. Install dial indicator support J-6126 into remain- 
ing hole in transmission case (Fig. 7C-131). 


c. Assemble end play adapter J-8865 on the input 
shaft of the torus cover. 


d. Clamp dial indicator on support and index 
indicator with end of tool J-8865. 


e. Position a screw driver through case, behind the 
flange on the output shaft. 


Fig. 7C-133 Installing Front Seal 
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f. Gently pry forward on output shaft to position 
units forward. 


g. Move handle on tool and record end play. 
h. End play should be .004” to .022”. 


If end play is not within these limits, remove case 
cover and install proper thrust washer or combination 
of thrust washers between case cover and torus cover 
to produce .004”-.022” end play (Fig. 7C-132). Re- 
place cover and re-check end play. 


i. Remove tools and install remaining case cover 
to case attaching bolt. Torque to 30-35 lb. ft. 


4. Rotate transmission so front end is up. 


5. Install front seal, rubber lip down, using J-8761 
(Fig. 7C-133). Rotate transmission back to horizontal 
position, bottom up. 


NOTE: Service seal does not have a flange. 


SERVO AND ACCUMULATOR 


1. Install accumulator pin into case. 


2. Install upper accumulator spring, small end first 
(Fig. 7C-134). 


3. Install new upper accumulator piston seal with 
lip of seal facing flat side of piston. 


4. Install upper accumulator piston with lip of 
seal facing away from tapered spring. 


LOWER SPRING —————__—_ > : 


LOWER ACCUMULATOR 
PISTON AND RING 


UPPER ACCUMULATOR 
PISTON AND SEAL 


UPPER SPRING 


ACCUMULATOR PIN————-———> 


Fig. 7C-134 Accumulator Assembly—Exploded 


SERVO PISTON ASSEMBLY 


LOWER ACCUMULATOR 
SPRING AND PISTON 


Fig. 7C-135 Installing Servo Piston 


5. Install lower accumulator piston ring on piston, 
if removed. 


6. Install lower accumulator piston over pin with 
spring pocket facing out. 


7. Install lower accumulator spring into spring 
pocket as in Fig. 7C-135. 


8. Install servo release spring into case bore. 


9. Install servo piston assembly into case, stem 
first (Fig. 7C-135). 


10. Install 3 case center support to case seals and 
springs, seals down (Fig. 7C-136). 


11. Install servo and accumulator gasket on servo 
and accumulator cover. Use petrolatum. 


CASE CENTER 
SUPPORT SEAL! 


Fig. 7C-136 Installing Case Center Support 
Seals and Springs 
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Fig. 7C-137 Installing Compensator Valve Body 


12. Install servo and accumulator cover. Use 4 bolts 
to locate the cover and then align case center support 
to case seal springs and accumulator spring. After 
cover is lined up, install all bolts loosely. Then, while 
depressing cover by hand, tighten bolts. Torque to 
6-8 lb. ft. 


13. Install 8 servo and accumulator cover bolts 
leaving the remaining bolts until installation of the 
compensator body and the strainer. Torque to 6-8 
Ib. ft. (Fig. 7C-137). 


14. On models other than PA, install compensator 
body assembly on accumulator cover using 3 attach- 
ing screws and 1 attaching bolt. Torque screws to 
2.5-3.5 lb. ft., torque bolt to 6-8 lb. ft. PA compen- 
sator must be installed after control valve body. 


15. Install seals on both ends of pipe assembly, if 
removed. 


CONTROL VALVE ASSEMBLY 


Fig. 7C-138 


Installing Control Valve Body 


Fig. 7C-139 Copper Washer Locations 


16. Install pipe assembly fixed end first into case 
cover through opening in case. 


17. Install seal and washer, if removed, on pipe 
assembly attaching bolt, and install bolt to pipe as- 
sembly from front side of case cover. 


CONTROL VALVE BODY AND OIL PAN 


1. Install governor feed screen in rear bearing re- 
tainer, 


2.Install manual valve in valve body (Fig. 7C-138). 


3. Apply petrolatum to valve body pipe ports so 
not to injure ‘“O” rings and install valve body as- 
sembly to rear bearing retainer, guiding T.V. shaft 
through opening in rear bearing retainer and position 
manual valve on pick up pin (Fig. 7C-138). Position 
pipe assembly to index with pipe ports in valve body 
and move forward to seat pipe seals. Secure valve body 
assembly with 5 attaching bolts. Torque to 6-8 ft. lb. 
If it is difficult to index pipes with valve body ports, 
loosen the pipe assembly to case cover bolt one-half 
turn. 


The control valve body is more easily installed with 
this bolt loose but it must be tightened after control 
valve is installed. 


4. Install compensator valve body on PA models. 


5. Install throttle shaft seal over T.V. shaft into 
case, using care not to fold lip under. 


6. Install a case to strainer neck “O” ring in case 
bore, if removed. 
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7. Install strainer with neck in case bore and secure 
strainer in position with one remaining servo and 
accumulator cover attaching bolt. Torque to 6-8 
lb. ft. 


8. Install new oi] pan gasket on transmission. 


9. Install oil pan on transmission. Secure with 21 


attaching bolts. Place the bolts with copper washers 
in the locations “A” shown in Fig. 7C-139. Torque all 
bolts to 12-15 lb. ft. 


10. Install outer shift lever and T.V. lever. 


11. Install speedometer driven gear assembly. 


INSTALLATION OF TRANSMISSION 


1. Place transmission in jack and raise to approxi- 


mate location in car. 


2. Move transmission forward into position engag- 


ing transmission input shaft with the damper hub. 


3. Install one transmission case cover to engine at- 
taching bolt on each side and then lower the transmis- 
sion and install the remaining bolts other than the 
starter attaching bolts and tighten to 50-70 Ib. ft. 


4. Place splash shield in position and place lower 
bolt through hole. 


5. Place starter in position and install nut on lower 
bolt finger tight. Install the other splash pan to starter 
bolt. 


6. Install both wires on starter. 


7. Install 4 flywheel cover attaching bolts. 


8. Install transmission case cover inspection plate 
with 3 attaching bolts. 


9. Install breather pipe and pipe clip attaching 
bolt. 


10. Install rear mount on transmission. 


11. Raise transmission as far as necessary and in- 
stall frame cross-member in the frame with 2 attach- 
ing bolts at each end. 


12. Lower the transmission so that the 2 rear 
mount support studs go through the cross-member 


bracket. Install nuts. Remove transmission jack. 


13. Tighten the exhaust pipe to manifold bolts. 


14. Wipe some oil on the O.D. of the drive shaft 
yoke and slide propeller shaft onto transmission out- 
put shaft. 


15. Remove tape or rubber band from “UV” joint 
bearings and assemble ‘‘U”’ joint. Bend nut locking 
plate. 


16. Install parking brake cable guide rod (cable 
to frame cross-member). 


17. Install parking brake return spring. 
18. Install oil cooler lines. 
19. Install throttle idler lever. 


20. Install throttle control rod (engine to idler 


lever) and transmission to idler lever control rod. 


21. Install gearshift cross-shaft lever and its mount- 
ing bracket (2 bolts). 


22. Install gearshift control upper rod on cross- 
shaft lever with “E”’ ring. 


23. Install gearshift control lower rod. 
24. Connect speedometer cable. 


25. After car has been lowered, connect the battery 
cable that was removed. 


26. Refill transmission with fluid as described on 
page 7C-39. 


27. Adjust throttle and shift linkage following in- 
structions on page 7C-37. 


28. Test transmission oil pressure a outlined on 
page 7C-86 and road test car to see that transmission 
operates properly. 
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DIAGNOSIS AND TESTING GUIDE 


The information contained in this Diagnosis Guide 
has been prepared as a Supplementary Guide. It is 
an aid to and not a substitute for a good basic under- 
standing of the Principles of Operation. 


It 1s of utmost importance to observe and perform 
all preliminary steps outlined in this Diagnosis Guide. 


Make certain that all ‘‘on the car repairs” possi- 
bilities have been exhausted before the transmission 
is removed from the car. 


TESTING AND DIAGNOSIS 


TESTING 


This section outlines the procedure to be followed 
in testing and diagnosis prior to attempting to correct 
any assumed malfunctions of the 1963 Roto Hydra- 
Matic transmission. 


1. Check Oil Level 


Always check the oil level before road testing. 
Erratic shifting or other malfunctions can in some 
cases be traced to improper oil level. 


a. Park the car in a level position and set selec- 
tor lever in the “P”’ position. Let engine idle 
until operating temperature is reached. 


b. Check oil level indicator. If oil level is low 
add Hydra-Matic fluid to “Full” mark. 


CAUTION: Use only ‘‘Automatic Transmission Fluid” 
(type A) which has been approved and labeled ‘‘AQ- 
ATF” or ‘‘AQ-ATF-A”’. 


For a proper diagnosis, a thorough knowledge of 
the operation of the new Hydra-Matic transmission is 
essential. A predetermined test route should be estab- 
lished to save time and permit comparison of different 
cars over the same route. Where possible, the route 
should be laid out to include some hilly section to test 
for open throttle downshifts, a level section for testing 
upshift points and a quiet section for testing for noise. 


CAUTION: Do not stall test transmission under any 
conditions. 

Always be certain the engine is operating at peak 
performance. The engine and transmission are design- 
ed and built to operate as an integral power unit. 
Failure of the engine to deliver peak power can result 
in improper shift characteristics and apparent trans- 
mission malfunction. 


While road testing, the transmission oil pressure 
gauge should be connected to the upper of the two 


test holes on the left-hand side of the rear bearing 
retainer and the pressure checked as follows: 


DRIVE RIGHT 
MINIMUM MAXIMUM 


3RD—Steady Road Load 98.6 111.4 


at Approximately 25 mph. 


LOW OIL PRESSURE 
. O11 Level—Low 


. Boost Plug—Wrong—Stuck 

. Pressure Regulator Valve 

. Strainer and ‘“O” Ring 

. Manual Valve—Misaligned with Quadrant 
Foaming or Cavitation 

. Internal Leak 

. Control Valve Assembly—Stuck Valve 

. Front Pump-—Slide Stuck—Low Output 


oO OND HH BPW DY 


HIGH OIL PRESSURE 
1. Pressure Regulator Valve—Stuck 


2. Boost Plug—Wrong—Stuck 

3. Manual Valve—Misaligned with Quadrant 
4. Control Valve Assembly—Stuck Valve 

5. Front Pump—Slide Stuck—High Output 


DIAGNOSIS 


EXTERNAL LINKAGE 


The importance of proper linkage adjustment can 
not be over-emphasized. Improper linkage adjust- 
ment can cause rough erratic shifting, missing shifts, 
or the inability to select one or more of the ranges. 


z 
O 


DRIVE IN DRIVE RANGE 
. Neutral Clutch 
. Sprag Assembly—Or Race 
. Coupling 
. Low Oil Level 
. Low Oil Pressure 
. Passage Restricted 
. Internal Leak 


. Linkage—Manual 


oO won anunA WwW HS 


. Control Valve Assembly 


— 
(=) 


. Reverse Cone Sticking 
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UPSHIFTS 


Left Drive Range 


Right Drive Range 


Lo Range 


Minimum Full 
Throttle Throttle 


Minimum Full 
Throttle Throttle 


Minimum Full 
Throttle Throttle 


DOWNSHIFTS 


Left Drive Range Right Drive Range Lo Range 


Full 


Full 


Full 


Closed 
Throttle 


Throttle 
Forced 


Closed 
Throttle 


Throttle 
Forced 


Closed 
Throttle 


Throttle 
Forced 


Fig. 7C-140 Shift Speed Chart 


*When this shift occurs, the transmission will free- 
wheel; therefore, it is impossible to observe shift 
with throttle closed. To check for shift, decelerate, 
with throttle closed to specified speed, then accel- 
erate to determine which speed transmission is in. 


The term “Minimum Throttle’ denotes a fixed 
throttle opening only sufficient to provide acceleration 
enough to accomplish each of the shifts. The trans- 
mission should shift within the limits indicated in 
the columns under the heading ‘“Minimum Throttle.” 


The conditions under which downshifts occur are 
as follows: (1) Closed throttle: When the accelerator 


pedal is in the released position and the car is coast- 
ing gradually losing speed. (2) Forced: When the 
accelerator pedal is fully depressed through the de- 
tent to full throttle. NOTE: When driving in the left 
drive range in fourth gear at about 35 mph or less, 
partially depressing the accelerator pedal will cause 
the fourth to third downshift. 


When checking shift points keep in mind that 
there may be a slight variation from the speeds 
shown in the shift speed chart (Fig. 7C-140). Slight 
variations are no cause for adjustment providing 
shifts are smooth. 


POWER FLOW—REVIEW 


DRIVE 


RANGE 
eer = eae 


Park Filled 


STAGE CPLG 


FRONT 
CLUTCH 


OVERRUN 
BAND 


NEUTRAL | REVERSE 
CLUTCH CLUTCH 
aaa ee 


Off Off Off 
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Drive 
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Drive 
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Lo 
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First-Second 
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Third 
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Filled 
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Filled 
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Off 
Off 
Off 


On 


Off 


Off 
Off 
Off 


Off 
Off 
Off 


Off 
Off 
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On 
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DRIVE IN NEUTRAL SLIPPING 3-4 

1. Neutral Clutch 1. Coupling 
2. Control Valve Assembly 
3. Front Clutch 


2. Linkage—Manual 


NO REVERSE 
SLIPPING ALL RANGES 


1, Linkage—Manual 1. Low oil pressure 
. Low Pressure 


. Reverse Cone Clutch ROUGH 2-3 SHIFT 


an Pp W bd 


1. Accumulator 
- Restricted Passage 2. Compensator Body Assembly 
. Neutral Clutch 3. Front Clutch 
4. Front Clutch Passage 
DRIVE IN “RIGHT DRIVE’? OR LOW RANGE ONLY 5. Control Valve Assembly 
1. Sprag Assembly 6. T.V. Linkage 
2. Neutral Clutch 7. Coupling 
FORWARD DRIVE IN REVERSE ERRATIC SHIFTS 


1. Governor Assembly 
2. Control Valve Assembly 


1. Manual Linkage 
2. Neutral Clutch 
HIGH OR LOW UPSHIFTS. 


1. T.V. Linkage (Short—High Upshifts) 
Reverse Cone Clutch (Long—Low Upshifts) 


REVERSE DRIVE IN NEUTRAL 


. Control Valve Assembly 
DRIVE IN THIRD AND FOURTH ONLY 


Control Valve Assembly 


2 

3. Governor 
4. T.V. Lever 
5. Governor Oil Passage 
6. T.V. Pressure 

7. Line Pressure 


DRIVE IN FIRST, SECOND AND FOURTH ONLY 
(MIGHT BE REPORTED AS 2-3 SLIP) 


1. Control Valve Assembly 
: NO ENGINE BRAKING INTERMEDIATE 
2. Coupling OR LOW RANGE 
1. Overrun Band 


DRIVE IN FIRST, SECOND AND THIRD ONLY 
: 2. Overrun Servo 


1. Governor (G-2) 
NO PART THROTTLE OR DETENT DOWNSHIFTS 
. T.V. Linkage 


2. Control Valve Assembly 


SLIPPING 2-3 SHIFT . Control Valve Assembly 
(CAN BE REPORTED AS 2-4 ONLY) 


1. Front Clutch 


1 
2 
3. Accelerator Travel 
4. Governor 


Control Valve Assembly SELECTOR LEVER WILL NOT GO INTO REVERSE 
‘ 1. Manual Linkage 

- Accumulator 2. Reverse Blocker Valve 
Compensator Body Assembly 3. Governor 


. Low Oil Pressure 


. T.V. Linkage 


SELECTOR LEVER WILL NOT GO INTO PARK 
1. Parking Linkage 
. 2-3 Oil Passages 2. Manual Linkage 
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NOISE DIAGNOSIS 


Occurs Under Following Conditions 


1. All ranges—More pronounced with hot oil—1st and 
2nd gear approximately 1000 to 1200 R.P.M. 
(Moan) 


2. 3-2—3-4 Shift (Whine) 


3. 3rd and Reverse Gear Noise 
Low RPM (Only) 


4. Ist-2nd-3rd, Reverse and Neutral 
Gear Noise—High R.P.M. 


Predominate noise 3rd during 3-4 shift 


5. 3-4 Hot Oil Low R.P.M. 


6. All Except 3rd 
7. Buzzing 
8. Rattle—Light Load—4th 


OIL LEAKS 


Before attempting to correct an oil leak, the actual 
source of the leak must be determined. In many cases 
the source of the leak can be deceiving due to “wind 
flow” around the engine and transmission. If any 
doubt exists as to the source of the leak there are 
two ways to determine it. 


1, RED DYE 


The red dye which is added to the transmission oil, 
will indicate if the leak is from the transmission. 


2. BLACK LIGHT 


The use of a “Black Light’”’* to identify the oil from 
the leak is also suitable. Comparing the oil from the 
leak to that on the engine or transmission dip stick 
when viewed by black light will determine the source 
of the leak. 


*A ‘Black Light’’ testing unit may be obtained from 
several different service tool suppliers. 

Oil leaks around the engine and transmission are 
generally carried toward the rear of the car. For 
example, a transmission “oil filler tube to oil pan 
leak” will sometimes appear as a leak at the rear of 
the transmission. 


1. TRANSMISSION OIL PAN 
a. Improperly installed or damaged gasket. 
b. Attaching bolts not correctly torqued. 
c. Filler pipe flange weld or stripped threads. 


Possible Cause 


1. Oil Pump 


2. Oil Pump 


3. Front Unit Gear Set 


4. Rear Unit Gear Set 


5. (Coupling Fill) Pump 
Whine 


io) 


. Coupling 
7. T.V. Valves and Governor 


8. Damper 


d. Filler pipe. 
e. Oil pan not flat. 


f. Rear bearing retainer and/or case not positioned 
correctly at oil pan. 


2. REAR BEARING RETAINER 
a. Rear seal not installed properly or damaged. 


b. Gasket (rear bearing retainer to case) damaged 
or improperly installed. 


c. Rear bearing retainer to case attaching bolts not 
correctly torqued. 


d. Speedo gear housing not tight or seal damaged. 


mo 


. Main line pressure plug not tight. 


eh 


. T.V. line pressure plug not tight. 
g. Porus casting. | 

h. T.V. lever seal. 

i. Cover plate not flat. 


j. Cover plate gasket improperly installed or 
defective. | 


k. Cover plate screw not correctly torqued. 
3. COOLER CONNECTIONS 

a. Adaptor not correctly torqued. 

b. Adaptor defective. 
4. CASE COVER ASSEMBLY LEAKS 


a. Gasket-Case to Case Cover improperly installed. 
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b. Bolts—Improperly torqued. c. Case to case cover gasket. 
c. Washer Seals—Damaged. d. Case cracked or porous. 
d. Plate—Not flat. e. Cut or improperly installed O-ring — coupling 


e. Plate Gasket—Defective. feed limit valve, (in pump). 


f. Cut or improperly installed O-ring — pressure 
5. FRONT END LEAKS regulator assembly, (in pump). 


. Front O-ri i ; : 
: onte wn: OSrne Cul Or MEIDrOpeny installed g. Manual shaft seal—defective or improperly 


b. Front seal. installed. 


SPECIFICATIONS 


GENERAL SPECIFICATIONS 


Input:Shatt.Bnad Play 24.5250 ce ddA oe bh yealicen bie ee Oh awed kas fh eh ne 4 ee RE BS 004” -.022” 
Gear Ratios 
BS sae ehh rice Mca try Bp Seca cpens Bil ee ats ea elastase ia aig Ae tat pomp tadn We tit aces Ei dy ks do eeig glee etn, 4 3.50:1 
DN eee, Reon et he hit eh ite MOL ste dinad ae RR te ty BAAD eae. Swe cae a psp he he ernie ara eee at iy eee ae 2.93:1 
By has reese Stn she AS Babes ates hse Set Ie AA, Es etraiedie Hl tis Aare aed aes, ind chee ode eet as ae eee 6 ose ae 1.56:1 
QPCR: cites sees Bieta tes ie are Bel et career cen dais Bleneanace oA uh festa tas etots 2 dad och ea nan a aerate 1.00:1 
RREVEISE. 2.33 tated Jae ee ee ee EE EAN OE 8 ee ie etn ee ee hs Pe ee oa ee ee 3.45:1 
Fluid 
LV Pe ears seed rete eel ca pecans tise ese een ieee cede ata teat Nee, hoon atta Soa Automatic Transmission Fluid (Type A) 
bearing Armour Institute Qualification No. “AQ-ATF...” 
Capacity 
Teen): “Calter drain) 4.5 30 gad Sasha eee tee ane aw Sen eats Aer eies ba Sater! Approx. 41% qts.* 
Refill (after removing control valve) ......).........0 0000000 ee Approx. 53% qts.* 
Refill: Cafter’ Overhaul) - neces 6 hes be oe os hous CARE Re Ee Me eae Pewee Approx. 81% qts.* 


*Correct amount of fluid should always be determined by indication on oil level indicator with transmission 
warm, car level, and engine idling with control lever in Park. 


Change transmission oil and strainer screen every............0 20... .0 000 ee 30,000 miles 


REAR AXLE RATIOS 


Ratio 
Standard—All except Catalina.............0 0.0 foo eee eee eee 2.87 (43:15) 
Standard —Catalinians 4 .c404e.ous eddie ade tel oat Se eh oh He HOME eS aol SAeewa be atcatas 2.69 (43:16) 
Economy—All except Catalina................)..0 0.0.0.0. .0000 0200s 2.69 (43 :16) 
Becnomy — Catalans. sositicgs wa lis nak eh buleas a tet ore he rakes d es hea ee beets 2.56 (41:16) 
Performance—All Series... 000000 de ee cee tee teens 3.08 (40:13) 
49 \-O SONG Ns 44.63 ed Seals od hmenken oe ey eee. eer yom snakes BOOSH eEA eet 3.08 (40:13) 
960.f Bnpines 25 cae Cacacdlie create cece bea tie hee beri nade Deka edwawelae need. 2.56 (41:16) 
Air Conditioning=-All Series. s)c.<< 4424 «et oe das OA eee OE WES Ee AEG ES SS OERS 2.87 (43:15) 


SPEEDOMETER GEAR USAGE CHART 
Speedometer Sleeve Assembly 


Rear Axle Ratio Ratio Color 
AO1343.08) st note beats halite abe Saleh aed toyed wee Seis een es 23:10 Yellow 
ASS (287 ica wt een eA UA a AEE EPA e eee e hehe Rew oeebe tees 21:10 Orange 
BS AGM GO) tenes on omen eeemineta ce dauidl edie a Ae ein eee ana eeea ats 20:10 Red 


AG16 1056) oro ede ehh idainde ee oe Syne elem ee ak OMS Seats 19:10 Dark Gray | 
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SPRING SPECIFICATIONS 


This table is intended only as an identification guide since the spring specifications are subject to change dur- 
ing the model year. 


Approx. Coil No. of 
Name Free Length Diameter Coils Color 
(Inches) (Inches) 

Damper ‘Ourer:: os 46.2 sia cowshawateaewee ns 2.55 .80 12.5 Yellow 
Damper Outer: cen ed eed Se pene ee oO 2.67 80 12.5 Black 
Damper Anner: (22505 he acwri essa ane 2.02 .49 14.5 Black 
Pump Priming Inner ..................... .49 38 5.35 Plain 
Pump Priming Outer ..................... 73 1 5.75 Plain 
Coupling Feed Limit Valve ............... 1.98 .49 18 Plain 
Pressure Regulator ....................... 1.58 .48 12.75 Yellow 
Coupling Exhaust Valve .................. 72 34 7 Plain 
Front Cl. Release ......................4. 1.04 44 8.5 Plain 
Neutral Cl. Release ....................... 87 34 10 Green 
Reverse Cl. Release ...................... 79 .36 7.8 Plain 
Seal Positioning .......................05. 1.6 Barrel Shaped 15 Plain 
Primary Compensator (P, PE, PB, PEH) .. __ .671 39 6.5 Red 
Primary Compensator (PA, PAH) ........ 725 32 7.5 Yellow 
Secondary Compensator (P, PB, PEH) ..... 1.35 57 8.5 Plain 
Secondary Compensator (PE) ............ 1.28 57 8.5 Green 
Secondary Compensator (PA, PAH) ........ .99 .66 6.0 Yellow 
Parking Brake: yoy. Ghee eae had bok oes 65 61 6.6 Plain 
Coupling Timing Valve 

(P,- PE, PA;.PB.PEH)? 3.225 ¢c.2s% 4 fee bees 1.43 41 10.5 Cadmium 
Coupling Timing Valve (PAH) ............ 1.3 41 11.5 Green 
Front Clutch Exhaust Valve .............. .90 32 11 Gray 
Detent (P, PE, PB, PEH) ................ 1.25 35 10.5 Gold 
Detent. CPA, PAH)» oi 245.244 eke te eas 1.28 35 11 Blue 
Neutral Clutch Valve .................... .69 44 5.5 Plain 
Pressure Boost Valve 

(P, PE, PA, PB, PEH).................. .99 22 15.5 Gray 
Pressure Boost Valve (PAH) .............. .63 22 11 Red 
Pressure Drop Valve ..................... 1.29 .36 11.5 Plain 
Pressure Relief .....................225.. 3.0 425 25 Plain 
Reverse Blocker ....................2005. 1.32 32 16.5 Yellow 
Secondary T.V. (PA, PAH) ............... .67 25 10.3 Gray 
Throttle Valve (P, PA, PB, PAH) .......... 1.68 39 17 Plain 
Throttle Valve (PE, PEH)................. 1.6 39 15.2 Green 
223 °TV Valve: hes 63 bow erea cage Goes 1.37 39 10.5 Red 
3-2 Cut-Off Valve ...................0004. 1.78 35 15.5 Plain 
3-2 Down Shift Valve ..................... .94 32 10.5 Cadmium 
3-4 Boost Valve ..................0. 00000. 1.35 35 10.5 Cadmium 
3-4 Throttle Valve (P, PA, PB, PAH) ...... 1.38 41 10 Yellow 
3-4 Throttle Valve (PE, PEH) ............ 1.5 41 10.5 Gray 
3-4 Valve (P, PA, PB, PAH) .............. .96 27 13 Gold 
3-4 Valve CPE, PEH): «406 cee er echoed ere ees 1.06 24 14 Red 
Lower Accumulator (PA, PB) ............. 1.75 1.03 7.1 Gray 
Lower Accumulator (P, PE, PAH, PEH) ... 1.75 1.03 7 Green 
Upper Accumulator ...................... 1.96 hd 9.3 Plain 
Servo Release ............... 0.0002 eee eee 1.83 .67 9 Plain 


EEO notated lsek rac ioth Rue aes Bae aide ee i ee 1.4 1.74 4.5 Plain 
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TORQUE SPECIFICATIONS 


Location Lb. Ft. Location Lb. Ft. 
Channel Plate to 3-4 Boost Body .......... 2.5-3.5 Case Cover to Case (Large) .............. 15-18 
Channel Plate to Valve Body ............. 2.5-3.5 Case ‘Cover to: Pump ssc.00 «ieee v sees 15-18 
Valve Body to Channel Plate.............. 2.5-3.5 Oil Pan to Case ..... 6... 12-15 
BA BGOeE SAO MATE TOA ats ooese acces 25-35 Front Internal Gear to Clutch Housing .... 22-27 

(Governor) Output Shaft to Carrier ...... 19-23 
Compensator Body to Servo & 

Accumulator Cover .................... 2.5-3.5 Torus Exhaust Valve to Torus Cover ...... 19-23 

Serio And: A ceunia labor Oboe for Case 6-8 Rear Bearing Retainer to Bushing Sleeve ... 12-15 

Torus C to Driving Torus ............ 17-20 
Rear Bearing Retainer Cover to Retainer... 6-8 iat essa 

Case Cover to Pipe ...................... 10-12 
Valve Body to Case ...................... 6-8 

Rear Bearing Retainer to Case ............ 20-25 

V Body to Case .......... - 

Pompensator Naive Body to Case Onn Plate to Case Cover ...................... 18-20 
Pump Cover to Pump Body.............. 6-8 Coupling Feed Limit Valve Plug.......... 15-20 
Case to Case Cover (Small) .............. 15-18 Pressure Regulator Plug .................. 15-20 


THRUST BEARINGS 


NO. OF 
LOCATION O.D. ROLLERS 
Coupling Cover to Case Cover.................... 3.36 32 
Torus Cover— Driven Torus...................... 1.63 30 
Driven Torus — Carrier Shaft...................... 1.50 29 
Front Carrier—Front Sun Gear.................... 2.20 52 
Front Sun Gear-—Internal Gear.................... 2.73 54 
Rear Internal Gear—Rear Carrier.................. 2.86 56 
Rear Sun Gear—Rear Carrier...................... 2.05 42 
Rear Bearing Ret.—Output Shaft.................. 1.92 38 
THRUST WASHERS 

LOCATION O.D. Thickness 
Front Internal Gear—Case Support................ 2.49 .090 
Case Cover Selective Washers..................... 3.29 .028 

3.29 .037 

3.29 .046 

3.29 .055 


No. on 


Tool 


Fig. 7C-141 No. 


1 
2 


3 


10 


J-2619 
J-4670-C 


J-5154-A 
or J-5154 
J-5907 


J-6122 


J-6125 
J-6126 
J-6129 


J-6133-A 
J-6407 


Fig. 7C-141 


Special Hydra-Matic Tools 
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SPECIAL HYDRA-MATIC TOOLS 


Tool Name 


Slide Hammer 


Clutch Spring 
Compressor 


Rear Oil Seal Installer 


Pressure Checking 
Gauge (with hose) 


Fluid Coupling Valve 
Retainers (2) 


Slide Hammer 
Dial Indicator Support 


Clutch Spring 


Compressor (Use with 
J-4670—C) 


Installer 
Press Plate Holder 


No. on 
Fig. 7C-141 No. 


11 
12 


13 


14 


15 


16 


17 


18 


19 


J-7687 
KMO-30 


or J-8001 
J-8761 
J-8762 
J-8763 
J-8765 
J-8766 
J-8767 


J-8768 


Tool 


Tool Name 
Linkage Gauge Pin 


Dial Indicator Set 


Pump Oil Seal 
Installer 


Pump Oil Seal 
Remover (Optional) 


Transmission Holding 
Fixture 


Reverse-Neutral Clutch 
Piston Adapter 


Reverse Clutch Inner 
Seal Protector 


Reverse Clutch Outer 
Seal Protector 


Reverse Cone Puller 


No. on 


Fig. 7C-141 No. 


20 


21 


22 


23 


24 


25 


26 


27 


J-8845 
J-8865 
J-8871 
J-8872 
J-8873 
J-8904 
J-9590 


J-9596 


7C-93 


Tool Name 


Rear Bearing Retainer 
Bushing Remover 
Input Shaft End Play 
Checking Adapter 


Truarc Plier 90 Degree 
Tip External 

Truarc Plier 90 Degree 
Tip Internal 

Truarc Plier 90 Degree 
Tip Internal 

Speedo Gear Remover 
and Installer 

Exhaust Valve Cover 
Wrench 

Exhaust Valve Cover 


Screw Remover and 
Installer 
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GENERAL DESCRIPTION AND OPERATION 


The super Hydra-Matic drive consists of a fluid 
coupling, which replaces the conventional clutch, 
combined with a hydraulically controlled automatic 
transmission having four speeds forward and one re- 
verse. Gear shifting is automatic and is controlled by 
the requirements of road conditions encountered and 
the wishes of the driver. 


The Hydra-Matic drive is convenient to operate in 
that the driver need only select, by use of the control 
lever and indicator segment (Fig. 7D-1), the speed 
range in which he wishes the car to operate. The speed 
ranges are clearly shown on the indicator segment, 
and are illuminated when the instrument panel lights 
are turned on. The speed ranges are designated as 
follows: 


P— Parking and starting 


~ N—Neutral and starting 


AD—(D on floor shift cars)—For all normal for- 
ward driving and maximum fuel economy. 


DA—(S on floor shift cars)—For faster accelera- 
tion when driving in congested traffic and for engine 
braking in hilly terrain. 


L—For controlled power 


R— Reverse 


STARTING ENGINE 


1. Place control lever in P or N position. Starter 
is inoperative in any other position. 


2. Engine cold—Depress accelerator pedal to floor 
once and release (this presets automatic choke and 
throttle.) 


Engine Warm—Hold accelerator pedal down about 
half way. 


3. Turn ignition key to extreme right to engage 
starter, release as soon as engine starts. 


Fig. 7D-1 


Indicator 


NOTE: At temperatures below 0°F. it may be 
necessary to hold the accelerator pedal down 
slightly while starting. 


Do not pump the accelerator at any time. Avoid 
racing the engine during the warm-up period. Should 
the engine flood, hold the accelerator pedal to the. 
floor forcibly while starting the engine. 


COLD WEATHER OPERATION 


In cold weather (0°F. and colder) the engine must 
idle with the control lever in P (park) or N (neutral) 
position until engine and transmission are warmed 
up. This can more safely be done in the P (park) 
position as the transmission will then keep the car 
from rolling on a grade or incline. When engine is 
cold and running at fast idle, the car will creep when 
the control lever is moved to a driving position. A 
slight application of the foot brake or parking brake 
will hold the car until motion is desired. 


OPERATING IN DR RANGE 


D range has two driving positions, each marked 
by an arrow. The control lever can be moved at will 
from one arrow position to the other when traveling 
at any car speed on dry roads where traction is good. 

The left hand arrow position in D range is pro- 
vided for all normal forward driving; it reduces en- 
gine speed, provides better driving comfort and im- 
proves fuel economy. When driving in this range, 
extra performance can be obtained by fully depress- 
ing the accelerator pedal. This will cause the trans- 
mission to shift down into third speed. The car speed 
determines the amount the accelerator pedal must be 
depressed to cause this shift. At a speed of about 35 
mph or less the accelerator pedal need only be par- 
tially depressed to cause the shift and at speeds of 35 
mph to 65 mph it is necessary to completely depress 
the pedal. The transmission will automatically return 
to fourth speed as car speed increases or the acceler- 
ator pedal is released. Refer to figure 7D-181 for shift 
speeds. 


The right hand arrow position in D range is pro- 
vided for improved performance at medium car 
speeds and is very useful when driving in congested 
traffic or in hilly terrain where overrun braking is 
required. In this range the transmission is prevented 
from shifting into fourth speed (except at very high 
car speeds). In effect it becomes a 3 speed transmis- 
sion in D right range. It is also effective when 
ascending or descending long mountain grades. 


When driving in either D range at a car speed of 
less than 25 mph an extra burst of speed can be ob- 
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tained by completely depressing the accelerator pedal. 
This will cause the transmission to shift down to sec- 
ond speed. The transmission will automatically return 
to third or fourth speed, depending on the D range 
being used, as the car speed increases or pedal is 
released. 


Placing the selector lever in the right hand arrow 
position in D range is also recommended when 
starting out with a hot engine after parking, or idling 
for an extended period, during extremely hot weather. 
Under these conditions the application of the overrun 
clutch in drive right will prevent the engine from 
stalling if there is excessive vapor in the fuel lines. 
After a short distance of operation, the control lever 
may be placed in drive left position if desired. 


Acceleration in left hand D range—The shift 
points from first speed to second, second speed to 
third, and third speed to fourth (direct drive) will 
occur at progressively higher car speeds depending on 
the amount the accelerator pedal is depressed. 


Caution Against Coasting in Neutral—Do not coast 
with the control lever in the N (neutral) position. It 
is unlawful in some states and sometimes is harmful 
to the transmission. 


Stopping the Car—Leave the control lever in the 
driving position selected, and release the accelerator 
pedal. The engine is then left “in gear” which helps 
to slow down the car. For further stopping effort 
apply the brakes in the conventional manner. CAU- 
TION: When the driver leaves the car with the en- 
gine running, the control lever should always be in 
P (park) position. This precaution prevents move- 
ment of the car, should the accelerator pedal be acci- 
dentally depressed by a passenger and also will keep 
the car from rolling on a grade or incline. 


OPERATING IN L RANGE 


L (low) range prevents the transmission from shift- 
ing above 2nd speed (unless car speed exceeds ap- 
proximately 45 mph). L range is provided for pulling 
through deep sand or snow and ascending or descend- 
ing steep grades where traffic signs call for placing 
the transmission in first or second gears (keep below 
45 mph to avoid a 2-3 up shift). 

The control lever can be moved from either D 
position to L at any speed. The shift from D 
range into L will not occur at a car speed above 
43 mph. CAUTION: Do not shift into L range on slip- 
pery roads as a skid may be induced. 


REVERSE 


To engage reverse, simply move the control lever 
to the R position. Moving lever between L and R 


while applying light accelerator pedal pressure per- 
mits rocking the car when required to get out of deep 
snow, mud or sand. Avoid engaging reverse at speeds 
above 5 mph. 


PARKING 


For additional safety when car is parked leave the 
selector lever in the P (park) position. Mechanical 
engagement of parts within the transmission will then 
keep the car from rolling. The selector lever must be 
raised to move it into or out of the P (park) position. 


TOWING 


A 1963 Hydra-Matic equipped car can be towed 
at speeds up to 30 miles per hour for distances up to 
50 miles, if it is known there is nothing wrong with 
the transmission. When towing at speeds above 30 
miles per hour, disconnect propeller shaft from trans- 
mission. Check oil level after towing and. add fluid 
if required to bring to proper level. 


PUSHING 


DO NOT attempt to start the engine by pushing 
the car. Since the pump in the transmission is driven 
by the engine, there is no pressure to apply the 
clutches when the engine is not running. The trans- 
mission, therefore, cannot transmit power to the en- 
gine to start it. 


HYDRA-MATIC DRIVE FLUID 


It is important to use only Automatic Transmis- 
sion Fluid (Type A) identified by Armour Institute 
Qualification Number “AQ-ATF....”. Fluids carrying 
this identification followed by the letter “A” may also 
be used. This is an all-season fluid, ideal for year- 
round operation. No special additives to these fluids 
are required or recommended. NOTE: in cases of 
emergency, when the specified fluid is not available, 
any good quality 20 W engine oil will operate for a 
temporary period. When such oil is used, however, it 
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should be removed as soon as possible and the trans- 
mission refilled with the recommended fluid. 


Instructions for checking fluid level and for drain- 
ing and refilling transmission are given on page 7D-38. 


TRANSMISSION SERIAL NUMBER 


The serial number plate on Hydra-Matics used in 
Bonneville and Star Chief models is located at the left 
side of the rear face of the transmission (Fig 7D-2). 
The serial number begins with PS-63, PAS-63, PBS-63, 
or PES-63. The meaning of each prefix is as follows: 


PS-63 Taxi and police cars with 2BBL engine 


Star Chief series 


PAS-63 Tri-Power, 4BBL engine, and police cars 
Star Chief and Bonneville series 


PBS-63 4BBL engine Star Chief and Bonneville 
series 


PES-63 Economy engine Star Chief and Bonne- 
ville series 
The serial number plates are color coded as follows: 
PS-63 Dark green 
PAS-63 Dark brown 
PBS-63 Taffy tan 
PES-63 Black 


It is very important that any communication with 
Pontiac Motor Division concerning Hydra-Matic 
transmissions always contains the transmission serial 
number. Likewise, all parts returned to Pontiac Motor 
Division should be tagged with the transmission 
serial number. 


FUNDAMENTAL PRINCIPLES 


PURPOSE OF A TRANSMISSION 


The purpose of a transmission is to provide suit- 
able gear ratios between the engine and rear wheels 
for all driving conditions. Gear ratios are obtained 
through planetary gears in the Hydra-Matic trans- 
mission. 


PLANETARY GEAR TRAIN 


A planetary gear train (Fig. 7D-3) consists of three 
members: 


1. A sun gear. 


2. A planet carrier with three or four planet pin- 
ion gears. 


3. An internal gear. 


INTERNAL GEAR 


PLANET GEARS 


SUN GEAR 


Fig. 7D-3 Planetary Gear Train 


The sun gear is surrounded by and meshes with the 
planet pinion gears, which rotate freely on pins at- 
tached to a common bracket called the planet car- 
rier. A ring with teeth machined on the inside circum- 
ference surrounds the assembly and meshes with the 
planet pinion gears. This is called the internal gear, 
because of its internal teeth. 


ADVANTAGES OF A PLANETARY GEAR TRAIN 


1. A planetary gear train is compact and sturdy 
because the load is distributed over several gears in- 
stead of only two as in the sliding gear type of gear 


PLANET CARRIER 


INTERNAL GEAR 


MWA, Pe 


Fig. 7D-4 Planetary Gears 


SUPER HYDA-MATIC TRANSMISSION 7D-5 


train. Planetary gears are smaller and occupy less 
space, they can transmit more tooth load because 
there is more tooth area in contact at all times. 


2. Planetary gears are always completely in mesh, 
thus there is no possibility of tooth damage due to 
gear clash or partial engagement. 


3. The common axis for all members of the plan- 
etary train makes the unit more compact and facili- 
tates its use as a coupling when any two of its mem- 
bers are locked together. 


OPERATION OF A PLANETARY GEAR TRAIN 


1. A planetary gear train can be used to increase 
power and decrease speed in either of two ways. 


a. One method of obtaining speed reduction 
(power multiplication) is to hold the internal gear 
stationary while power is applied to the sun gear 
(Fig. 7D-4). As the sun gear turns, the planet pinion 
gears, which are in mesh with it, rotate on their re- 
spective pins. Since they are also in mesh with the 
stationary internal gear, they must “walk around” 
inside the internal gear, carrying the planet carrier 
with them in the same direction of rotation as the 
sun gear. The planet carrier then rotates at a speed 
less than that of the sun gear, and the planeary gear 
train functions as a power-increasing, speed-reducing 
unit. 


b. The same result can be obtained by holding the 
sun gear stationary and applying power to the in- 
ternal gear. In this case, rotation of the internal gear 
causes the planet pinion gears to rotate on their re- 
spective pins and at the same time ‘walk around” 
the sun gear, thus rotating the planet carrier at a 
speed less than that of the internal gear. The gear 
train then functions as a power-increasing, speed- 
reducing unit. 


2. A planetary gear train can be used to reverse 
direction of rotation when the planet carrier is held 
stationary. In this instance, if power is applied to 
the sun gear, the planet pinion gears rotate on their 
respective pins; but since the carrier is stationary, they 
act merely as idlers, transmitting power to the internal 
gear and causing it to rotate in the opposite direction. 


In all of the examples described, one member has 
been held stationary, the power applied to another 
member, and taken off the third member. 


3. A planetary gear train can be used as a cou- 
pling for direct mechanical drive when any two mem- 
bers are locked together. 


Under this condition movement cannot take place 


Fig. 7D-5 Torus Member 


between the gears and the entire gear train will ro- 
tate as a unit. 


4. When none of the members are held or locked 
together the planetary gear train will not transmit 
power; therefore it is in neutral. 


FLUID COUPLING 


A fluid coupling is a hydraulic clutch used to trans- 
mit engine torque to the transmission. The use of the 
fluid coupling eliminates the need for a manual 
clutch and also provides a cushioning effect for the 
gear changes in the transmission. 


DRIVE TORUS 
FLUID FILLED 


COMPARTMENT DRIVEN TORUS 


COMPARTMENT 


Fig. 7D-6 Cross Section of Fluid Coupling 
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DRIVEN 
FLYWHEEL TORUS 


Fig. 7D-7 Fluid Coupling Units 


A second and smaller fluid coupling is used in the 
front unit. When filled, this coupling locks two mem- 
bers of the planetary gear train together to provide 
direct drive. 


The fluid coupling consists of two parts called 
“torus members” splined to independent shafts and 
located in a fluid-filled housing. 


The principal parts of each torus member (Fig. 
7D-5) are, the outer shell, hub, inner shell, and vanes 
interconnecting the shells. The two members of each 
coupling are identical in construction except for the 
hubs which are different in size to fit their respective 
shafts. 


A simplified cross section of two torus members 
attached to independent shafts and located in a fluid- 
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Fig. 7D-8 Fluid Coupling in Operation 


filled housing is illustrated in Fig. 7D-6. The shape of 
the compartment formed by the vanes is shown 
shaded. NOTE: An actual illustration of the com- 
ponent parts which make up the main fluid coupling 
is shown in Fig. 7D-7. 

In operation, rotation of the drive torus member 
causes the fluid within that member to be forced radi- 
ally outward. Fluid then crosses over and strikes the 
vanes of the driven torus member, causing it to ro- 
tate in the same direction as the drive member 
(Fig. 7D-8). 


The higher the speed of the drive member, the 
greater the centrifugal force exerted by the circulating 
fluid on the driven member. Consequently, a fluid 
coupling is: 


Very efficient at high speed. 
Less efficient at low speed. 
Very inefficient at idle speed. 


SPRAG CLUTCH 


A sprag clutch is a device having irregular mem- 
bers wedged between two concentric members. It al- 
lows rotation of a unit in one direction and locks the 
unit from rotating in the opposite direction. Sprag 
clutches are used in the Hydra-Matic to lock one 
member of each planetary gear set for reduction. In 
direct drive the sprag clutches allow free rotation. 


The sprag clutch consists of three parts, the inner 
race, the sprag assembly, and the outer race (Fig. 
7D-9). The inner race is connected to the part which 
is to be held for reduction, or allowed to rotate for 
direct drive. The outer race is fastened to the trans- 
mission case and is stationary. 


When torque is applied to the inner race in a coun- 
terclockwise direction as indicated by the dotted 
arrows, the sprags will be wedged between the inner 
and outer races. This wedging action, shown by the 
dotted sprags, locks the inner race from turning. 


When torque is applied to the inner race in a clock- 
wise direction as indicated by the solid arrows, the 
sprags will fall free. When the sprags fall free as indi- 
cated by the solid sprags, the inner race is allowed 
to rotate freely in a clockwise direction. 


HYDRA-MATIC DRIVE COMPONENTS 
AND THEIR LOCATION 


It is possible to obtain only two forward speeds, 
reduction and direct, from one planetary gear train or 
unit when applying power at the same source (for 
example, the sun gear. As a greater variation of speed 
ratios is required to satisfactorily operate a vehicle, the 
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Hydra-Matic transmission contains two planetary gear 
trains arranged to provide four speeds forward. It 
also contains a third planetary gear train for reverse. 
In all forward speeds the reverse planetary unit has 
no function and simply revolves with the output shaft. 


While the large torus members are actually located 
in the forward end of the transmission, they function 
between the front and rear planetary units. This is 
due to the fact that the drive torus (rear member) 
is part of the front unit planet carrier and the driven 
torus (front member) is splined on the main shaft, 
which includes the rear planetary unit sun gear. 


DRIVE TORUS SPEED REDUCTION 


When the car is standing, with the engine running 
and the control lever in Drive, Lo, or Reverse, the 
large drive torus of the main coupling rotates at 
65% engine speed. This speed reduction of the large 
drive torus allows the engine to idle without the car 
“creeping” forward excessively. When the transmis- 
sion shifts to second speed, the front planetary unit 
is locked in direct drive. The drive torus then turns 
at engine speed. 


Power is transmitted from the flywheel to the torus 
cover, (Fig. 7D-10) through the front planetary, which 
is in reduction, to the rear torus member of the main 
fluid coupling. The rear torus is the drive member, 
while the front torus is the driven member. 


PRINCIPLES OF OPERATION OF 
HYDRA-MATIC TRANSMISSION 


Various parts of the Hydra-Matic transmission used 
in obtaining reduction and direct drive are shown 
in the simple schematic illustrations, figures 7D-12 
through 7D-17 in their true relationship to one an- 
other. All parts connected by a line in the illustrations 
are actually connected together in the transmission. For 
example, the front unit planet carrier, the main drive 
torus member, the intermediate shaft and the rear 
clutch hub are all connected together and rotate as a 
unit. The simple schematics can be compared to 
figure 7D-11 which is an actual cross section of the 
transmission. 


RELATIONSHIP OF UNITS 


The torus cover and flywheel are bolted to the en- 
gine flex plate (Fig. 7D-10) and, therefore, rotate with 
the engine at all times. The front unit internal gear is 
connected to the torus cover and also to the drive 
torus of the front unit fluid coupling, thus, the front 
unit internal gear and front coupling drive torus 
member always rotate with the engine crankshaft. 


SPRAGS 


Fig. 7D-9 Sprag Clutch 


The front unit sun gear is mounted on the front 
end of the shaft of the front unit coupling driven 
torus. The rear end of this shaft is connected to the 
inner race of the front sprag clutch and to the over- 
run clutch plate. Therefore, the front coupling driven 
torus and the sun gear can turn in a clockwise direc- 
tion, but the sprag will not allow them to turn coun- 
terclockwise. If the overrun clutch plate is applied, 
the sun gear cannot turn in either direction. 


The planet carrier of the front unit is connected 
directly to the main drive torus which in turn is 
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Fig. 7D-10 Drive Torus Speed Reduction 
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Fig. 7D-11 Cross Section of Super Hydra-Matic Transmission 
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splined to the intermediate shaft. The rear unit clutch 
hub is splined to the rear end of the intermediate 
shaft and drives the rear clutch drive plates. There- 
fore, the main drive torus and the rear clutch hub 
and drive plates always rotate with the front unit 
planet carrier. 


The main driven torus is splined to the front end 
of the main shaft. The sun gear of the rear unit is 
splined to the rear end of the main shaft. Thus, when- 
ever the driven torus member rotates the sun gear of 
the rear unit rotates with it. 


The internal gear of the rear unit is connected to 
the rear clutch drum which in turn is connected to 
the rear clutch driven plates and to the rear sprag 
inner race. The reverse sun gear is also connected to 
the rear clutch drum by means of the reverse drive 
flange. Thus, the rear internal gear, rear sprag inner 
race, rear clutch driven plates and reverse sun gear 
turn as a unit. 


The outer race of the rear sprag is connected to 
the case by means of the neutral clutch plates. When 
the neutral clutch is released the sprag outer race is 
free to rotate, but when the neutral clutch is applied 
the rear sprag outer race is locked to the case. The 
Lo band encircles the rear clutch drum and when 
applied, locks the drum to the case. 


The rear unit planet carrier is an integral part of 
the output shaft of the transmission. The reverse 
planet carrier is splined to the output shaft. The rear 
unit planet carrier, reverse planet carrier and output 
shaft, therefore, operate as one unit. 


The reverse internal gear is locked to the case when 
clamped between the reverse stationary cone and the 
reverse piston. 


HYDRAULIC APPLICATION OF UNITS 


Direct drive or reduction in each of the units is 


controlled hydraulically. Reduction in the front unit 
is obtained when the front unit coupling is empty. 
Direct drive is secured when the coupling is filled. 
Reduction in the rear unit is obtained when the rear 
clutch is released by spring pressure. Direct drive in 
the rear unit is obtained by hydraulically applying 
the rear clutch. 


The overrun clutch, neutral clutch, LO band and 
reverse cone clutch are all applied, when necessary, 
by hydraulic pressure. 


The hydraulic pressure is maintained by a pump 
which is driven by the front coupling drive torus 
whenever the engine operates. 


Oil pressure is directed to the proper places in the 
transmission by means of a control valve assembly. 
When the driver places the selector lever in the de- 
sired range, the control valve is positioned to auto- 
matically direct o1l to the proper places in the trans- 
mission. 


POWER FLOW IN HYDRA-MATIC 
TRANSMISSION 


The power flow (parts that are rotating) for each 
transmission speed is indicated by arrows on illus- 
trations 7D-12 through 7D-17. The solid black areas 
indicate the sprags or clutches are on and front cou- 
pling is full. 


The front coupling driven torus shaft, the inter- 
mediate shaft, and the main shaft are all concentric. 
In other words, the mainshaft operates inside the 
hollow intermediate shaft which in turn operates in- 
side the hollow front unit driven torus shaft. The 
sprag assemblies also are concentric with the shafts; 
thus, the inner race of each sprag is the one nearest 
the centerline of the transmission. 
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Fig. 7D-12 
FRONT UNIT 
(REDUCTION) NEUTRAL CLUTCH 
SPRAG —ON OFF 


COUPLING—EMPTY 


Power flows mechanically from the flywheel to the 
torus cover and to the internal gear which is attached 
to the torus cover. 


At the internal gear mechanical power divides. 


Part of the power is directed into the front unit 
coupling, however, in neutral the front coupling is 
empty and power is not transmitted to the front unit 


driven member. 


Power is also directed from the internal gear to the 
carrier assembly of the front unit where it divides 
and is directed to the rear unit in the following two 


ways. 


1. FLUID 


Since the front unit is in reduction the front unit 
carrier will be rotating at a slower rate. The carrier 
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Power Flow—Neutral—Engine Running 


REAR UNIT REVERSE UNIT 
(NEUTRAL) (NEUTRAL) 
SPRAG —OFF CLUTCH—OFF 
REAR CLUTCH—OFF 

L BAND —OFF 


is attached to the drive torus member which through 
oil will drive the driven torus member. In turn the 
driven member drives the connected main shaft, and 


rear unit sun gear. 


Here power stops for the rear unit is in neutral 
because the neutral clutch is released. 


2. MECHANICAL 


Power is directed mechanically back from the front 
unit carrier to the rear unit through the intermediate 
shaft which is splined to the drive torus member. The 
intermediate shaft is also splined to the rear clutch 
hub in the rear unit. 


Here power stops because the rear clutch plates 
are released and the rear unit is in neutral. 
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Fig. 7D-13. Power Flow—First Speed—Drive Left 


FRONT UNIT REAR UNIT 
(REDUCTION) NEUTRAL CLUTCH (REDUCTION) 
SPRAG —ON ON SPRAG —ON 
COUPLING—EMPTY REAR CLUTCH—OFF 


RATIO: 3.97:1 


Power flows mechanically from the flywheel to the 
torus cover and to the internal gear attached to the 
torus cover. 


At the internal gear mechanical power divides. 


Part of the power is directed into the front unit 
coupling, however, in list speed the front coupling 
is empty and power is not transmitted to the front 
unit driven member. 


Power is also directed from the internal gear to 
the carrier assembly of the front unit. 


The sun gear is held by the front sprag assembly 


so that the pinions of the carrier walk around the 
sun gear at a slower rate or reduction. The front unit 
carrier is attached to the drive torus member and will 
through oil drive the driven torus member. In turn the 
driven torus member drives the connected main shaft 
and rear unit sun gear. 


The rear unit sun gear drives the pinions of the 
rear unit carrier at a reduced speed or reduction 
around the internal gear for the internal gear is being 
held by the rear unit sprag assembly. 


The carrier of the rear unit is part of the output 
shaft, hence power will be directed from the carrier 
through the output shaft. 
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Fig. 7D-14. Power Flow—Second Speed—Drive Left 


FRONT UNIT REAR UNIT 
(DIRECT DRIVE) NEUTRAL CLUTCH (REDUCTION) 
SPRAG —OFF SPRAG —ON 


COUPLING—FULL 


REAR CLUTCH—OFF 


RATIO: 2.55:1 


Power flows mechanically from the flywheel to the 
torus cover and to the internal gear attached to the 
torus cover. 


At the internal gear mechanical power divides. 


Part of the power is directed into the front unit 
coupling. The front unit drive member will drive 
through oil the front unit driven torus member which 
is attached to the front unit sun gear. 


Thus, we have two members of the front unit gear 
set rotating in the same direction at the same relative 
speed which will give direct drive. (Internal gear and 


sun gear.) These two members drive the planet carrier. 


The planet carrier attached to the drive torus mem- 
ber will drive through oil the driven torus member. 
In turn the driven torus member drives the connected 
main shaft and rear unit sun gear. 


The rear unit sun gear drives the pinions of the 
rear unit carrier at a reduced speed or reduction 
around the internal gear for the internal gear is being 
held by the rear unit sprag assembly. 


The carrier of the rear unit is part of the output 
shaft, hence power will be directed from the carrier 
through the output shaft. 
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Fig. 7D-15 Power Flow—Third Speed—Drive Left 


FRONT UNIT REAR UNIT 
(REDUCTION) NEUTRAL CLUTCH (DIRECT DRIVE) 
SPRAG —ON SPRAG —OFF 


COUPLING—EMPTY 


REAR CLUTCH—ON 


RATIO: 1:55:1 


Power flows mechanically from the flywheel to the 
torus cover and to the internal gear attached to the 
torus cover. 


At the internal gear mechanical power divides. 


Part of the power is directed into the front unit 
coupling, however, in 3rd speed the front coupling 
is empty and power is not transmitted to the front 
unit driven member. 


Power is also directed from the internal gear to 
the carrier assembly of the front unit where it di- 
vides and is directed to the rear unit in the following 
two ways. 


1. FLUID 


The sun gear of the front unit is held by the 
front sprag assembly so that the pinions of the carrier 
walk around the sun gear at a slower rate or in 


reduction. The front unit carrier is attached to the 
drive torus member, and will through oil drive the 
driven torus member. 


In turn the driven torus member drives the con- 
nected main shaft and rear unit sun gear which will 
drive the pinions of the rear unit carrier. 


2. MECHANICAL 


Power is directed mechanically from the carrier of 
the front unit to the rear unit through the interme- 
diate shaft which is splined to the drive torus mem- 
ber. The intermediate shaft is splined to the rear 
clutch hub which transmits power through the clutch 
plates drum and rear internal gear. 


The carrier of the rear unit is part of the output 
shaft, hence power will be directed through the out- 
put shaft. 
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Fig. 7D-16 Power Flow—Fourth Speed—Drive Left 
FRONT UNIT REAR UNIT 
(DIRECT DRIVE) NEUTRAL CLUTCH (DIRECT DRIVE) 
SPRAG —OFF SPRAG —OFF 


COUPLING—FULL 


RATIO: 1:1 


Power flows mechanically from the flywheel to the 
torus cover and to the internal gear attached to the 
torus cover. 


At the internal gear mechanical power divides. 

Part of the power is directed into the front unit 
coupling. The front unit drive member will drive 
through oil the front unit drive torus member, which 
is attached to the front unit sun gear. 


Thus, we have two members of the front unit gear 
set rotating in the same direction at the same relative 
speed which will give direct drive (internal gear and 
sun gear). These two members drive the planet carrier. 


Power is also directed from the internal gear to 
the carrier assembly of the front unit where it divides 
and is directed to the rear unit in the following two 
ways. 


1. FLUID 
Since the front unit is in direct drive the front unit 


REAR CLUTCH—ON 


carrier will be rotating at engine speed. The carrier 
is attached to the drive torus member which through 
oil will drive the driven torus member. In turn the 
driven torus member drives the connected main shaft 
and rear unit sun gear. The rear sun gear will drive 
the pinions of the rear unit carrier. 


2. MECHANICAL 


Power is directed mechanically from the carrier 
of the front unit back to the rear unit through the 
intermediate shaft which is splined to the drive torus 
member. 


The intermediate shaft is splined to the rear clutch 
hub which transmits power through the clutch plates, 
drum and rear internal gear. 


Thus, with the rear unit sun gear driven by fluid 
power and the rear unit internal gear driven by 
mechanical power, the rear unit planet carrier, which 
is part of the output shaft is in direct drive. 
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Fig. 7D-17 Power Flow—Reverse 


FRONT UNIT NEUTRAL CLUTCH 
(REDUCTION) 
SPRAG —ON OFF 


COUPLING—EMPTY 


REAR UNIT REVERSE UNIT 
(NEUTRAL) (REDUCTION) 
SPRAG —OFF CLUTCH—ON 


REAR CLUTCH—OFF 


RATIO: 3.74:1 


Power ftews mechanically from the flywheel to the 
torus cover and to the internal gear attached to the 
torus cover. 


At the internal gear mechanical power divides. 


Part of the power is directed into the front unit cou- 
pling, however in reverse the front coupling is empty 
and no power is transmitted to the front unit driven 


member. 


Power is also directed from the internal gear to 
the carrier assembly of the front unit. 


The sun gear is held by the front sprag assembly 


so that the pinions of the carrier walk around the 
sun gear at a slower rate or reduction. The front 
unit carrier is attached to the drive torus member 
and will through oil drive the driven torus member. 
In turn the driven torus member drives the connecting 


main shaft and rear unit sun gear. 


Since the rear sprag is released the sun gear of 
the rear unit will drive the rear internal gear coun- 
terclockwise or reverse. The internal gear through a 
flange will drive the sun gear of the reverse unit 
counterclockwise. Power then travels through the 
reverse planetary carrier to the output shaft in re- 
duction and backwards because the internal gear is 
held by the reverse cone clutch. 
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REVIEW ACTION OF UNITS 


In order to diagnose transmission difficulties it is conditions are effective with engine driving the car 
very important to know what happens in each unit (car not coasting) and should provide an easy means 
during each shift. The following list of speeds and of reviewing this information. 


Front Overrun | Neutral Rear Rear Lo Reverse 
Sprag Clutch Clutch Sprag Clutch Band Cone 
Effective | Applied | Applied | Effective | Applied | Applied | Applied 


Coupling 
Range Gear Filled 


<i 


Reverse Reverse 


REMEMBER 
The front unit is in reduction when the coupling The rear unit is in reduction when the clutch is 
is empty, direct drive when the coupling is full. released, direct drive when clutch is applied. 


HYDRAULIC ACTION IN THE HYDRA-MATIC TRANSMISSION 


The proper shifting of the transmission is con- The diagrams and text on the following pages ex- 
trolled by hydraulic oil pressure. The direction of this plain how the transmission is hydraulically controlled 
oil pressure to the proper places in the transmission for each shift and operating condition. 


is accomplished by the control valve assembly. 


SUPER HYDA-MATIC TRANSMISSION 


OPERATION OF PUMP 


The pump is a large, variable capacity, vane type 
pump driven by the engine. A slide is incorporated in 
the pump that automatically regulates pump output 
according to the needs of the transmission. Maximum 
pump output is obtained when the slide is in the up 
position. As the slide moves down, pump output is 
lowered until zero output is reached. 


Movement of the slide is accomplished by direct- 
ing oil from the pressure regulator to the top or bot- 
tom of the slide. With the engine off, the pump is at 
rest and the slide is held in the up position by the 
priming springs (Fig. 7D-18). As the pump rotor oper- 
ates, its output is directed to the pressure regulator 
valve. When output pressure is low, the pressure 
regulator valve is held deep in its bore by the pres- 
sure regulator valve spring. With the pressure regu- 
lator valve in this position, oil is directed below the 
slide to hold the slide up for maximum output. As 
the pump output pressure increases, the pressure 
regulator valve is moved outward, directing oil above 
the slide to push it down and decrease the output 
(Fig. 7D-19). 


Main line pressure as regulated by the pressure 
regulator valve is approximately 95 psi except in 
fourth speed with selector in drive left or in reverse. 
When the transmission shifts into fourth speed with 
the selector lever in drive left, line drop oil from the 
3-4 shift valve is directed to the pressure regulator 
valve to push the valve outward. This reduces the 
pressure in fourth speed to approximately 65 psi 
thereby decreasing the amount of work performed by 
the pump during normal cruising. This makes more 
engine power available to drive the car and reduces 
the transmission operating temperature. 


In reverse, additional pressure is desirable to assure 
positive holding of the reverse cone clutch. To pro- 
vide this additional pressure, reverse oil is directed 
to the reverse booster plug in the pressure regulator. 
Reverse booster pressure aids the pressure regulator 
spring in holding the pressure regulator valve in its 
bore, thereby increasing main line pressure to 145- 
190 psi. 


Incorporated in the pump is the torus feed valve. 
Movement of the torus feed valve is controlled by 
slide position. With the slide up, (maximum output) 
the torus feed valve is closed (Fig. 7D-18). As the slide 
moves downward, the torus feed valve moves down 
and opens the feed passages to supply oil to the cooler 
and to the main torus assembly (Fig. 7D-19). 


When the pressure in the main torus assembly 
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Fig. 7D-18 Pump Delivering Maximum Output 


reaches a predetermined value, the torus check valve 
(in the driven torus) opens allowing oil to pass into 
the transmission lubrication passages. 


The oil cooler ball check valve is a safety device 
that will unseat and allow oil to pass directly to the 
main torus assembly if the oil cooler should become 
blocked. 


GOVERNOR 


The timing of shift points with relation to vehicle 
speed is obtained by means of a governor which is 
driven through helical gears from the output shaft 
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Fig. 7D-19 Pump Delivering Minimum Output 
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Fig. 7D-20 Governor Assembly 


as illustrated in Fig. 7D-11. The drive gear (keyed to 
output shaft) contains 23 teeth and the driven gear 
(bolted to governor) 22 teeth thus providing for a 
uniform wear pattern. 


Whenever the vehicle is moving, the governor ro- 
tates and centrifugal force tends to throw the governor 
valves outward, thus allowing main line pressure to 
be metered past the G-1 valve and regulated to be- 
come G-1 governor pressure. G-1 governor pressure 
is then directed to the control valve assembly and to 
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Fig. 7D-21 TV Pressure 
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the G-2 valve. As the G-2 valve opens, G-1 pressure 
enters and is re-regulated to G-2 pressure. As gover- 
nor speed increases the centrifugal force on the valves 
increases and opens the valves wider against opposing 
oil pressure. Governor pressure is thus regulated from 
a minimum of zero to full main line pressure in direct 
proportion to vehicle speed. 


The weight on the G-2 valve is very small and its 
centrifugal force is small compared to the G-1 valve. 
The G-2 valve, therefore, opens very slowly so that 
maximum G-2 pressure is not reached until the 
vehicle attains a very high speed. 


To provide an initial G-1 pressure at very low 
speeds, a spring is placed under the G-1 weight to 
help hold the valve open. 


GOVERNOR BOOSTER VALVE 


Since governor pressure is not great enough to 
open the coupling valve at the desired low vehicle 
speed, a booster valve is used. Governor pressure act- 
ing on the G-1 booster valve allows main line pressure 
to be regulated to G-1 booster pressure which is 
variable and capable of opening the coupling valve at 
desired speed. 


TV PRESSURE 


In order to provide greater acceleration or more 
pulling power, it is desirable to have shifts delayed 
until higher car speeds are reached. This delay is 
automatically accomplished by opposing governor 
pressure with a pressure, called TV pressure, which 
varies according to throttle opening. As illustrated in 
Fig. 7D-21, when the accelerator pedal is depressed, 
linkage in conjunction with the carburetor acts against 
the TV plunger. The TV plunger acting on the spring 
opens the TV valve allowing a regulated (throttle or 
TV) pressure to act against the TV plug. The TV 
plug then assists the coupling valve spring in hold- 
ing the coupling valve closed. 


The vehicle must attain a higher speed because of 
the increased force on coupling valve spring before 
the governor will deliver sufficient pressure to the 
G-1 booster valve to open coupling valve and cause 
the transmission to shift into direct drive. 


MANUAL VALVE 


The manual valve is connected by linkage to the 
selector lever located at the steering wheel. Move- 
ment of the lever positions the manual valve for the 
speed range desired by the driver and directs flow 
of oil to apply the neutral clutch. 


SUPER HYDA-MATIC TRANSMISSION 
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COUPLING VALVE 


The coupling valve directs flow of oil to close the 
coupling exhaust valve and to fill the coupling. 


LIMIT VALVE 


The limit valve acts as a double safety device in 
the transmission. 


First, it regulates line pressure passing from the 
manual valve to the coupling valve and thence to fill 
the front unit coupling. When the engine is started 
the limit valve remains closed until main line pressure 
builds up to approximately 55 psi. When this pres- 
sure is reached, the small inner limit valve spring is 
compressed and the valve opens the passage to the 
coupling valve. 


If, due to a severe leak in the front coupling, the 
pressure should drop below 55 psi the limit valve 
will immediately close. It will then act as a pressure 
regulator keeping the pressure at 55 psi, thus pro- 
tecting the neutral clutch and rear clutch from slip- 
ping and overheating. 


The limit valve also acts as a relief valve. If main 
line pressure exceeds approximately 200 psi, the large 
(outer) spring behind the limit valve will be com- 
pressed and the limit valve will move far enough to 
open the exhaust port. Excessive output will then be 
dumped back into the sump relieving the excessive 
pressure. 


ACCUMULATOR VALVE 


The accumulator valve allows unregulated TV 
pressure to be directed to the accumulator to assist 
the accumulator spring (Fig. 7D-22) until TV pressure 
reaches 20 lbs. At this point the accumulator valve 
and plug assembly begins to regulate TV pressure to 
the accumulator. Thus, with TV pressure higher than 
the 20 lbs. the pressure in the accumulator will vary 
according to throttle opening, but will always be less 
than TV pressure. It is obvious from the above 
that good transmission operation is dependent upon 
the free movement of the TV accumulator valve. 


NEUTRAL CLUTCH REGULATOR VALVE 


The neutral clutch regulator valve is used to pro- 
vide smooth application of the neutral clutch in 
accordance with throttle opening. 


CLOSED THROTTLE OPERATION 


When the transmission is shifted from neutral to 
drive (with the accelerator pedal released) there will 


REAR CLUTCH APPLY 


ACCUMULATOR 
VALVE ACCUMULATOR 


Fig. 7D-22 Oil Flow Through Accumulator Valve 


be no TV pressure. Main line pressure will move the 
neutral clutch valve against spring pressure causing 
netural clutch apply oil to be metered through the 
orifice in the reed valve (Fig. 7D-23). Thus, the appli- 
cation of the neutral clutch with zero throttle opening 
is relatively smooth. 


OPEN THROTTLE OPERATION 


If the throttle is open when shifting from neutral 
to drive, TV pressure will move the regulator valve 
to the open position. The more TV pressure applied 
the farther the valve will be opened. Thus, there is 
less restriction to neutral clutch apply oil and the 
neutral clutch will engage more firmly. With full TV 
pressure there will be no restriction of neutral clutch 
apply oil. 


NEUTRAL CLUTCH RELEASE 


When the neutral clutch is released, as when 
shifting from drive to reverse, the by-pass valve lifts 
off its seat allowing a rapid dumping of oil from the 
neutral clutch. 
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Fig. 7D-23 Neutral Clutch Regulator Valve 
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THERMOSTATIC TV CONTROLS 


Bi-metal thermostatic elements are used to com- 
pensate for increased viscosity of cold oil and thus 
provide a smooth, rapid 1-2 shift over the entire 
transmission oil temperature range. 


One element, called the TV thermostatic element, 
is located in the manual valve body behind the 
throttle valve and is retained by a clip, Fig. 7D-24. This 
element opposes opening of the throttle valve when 
the transmission oil is cold; then, as the oil tem- 
perature rises toward normal, the effect of the element 
is minimized, allowing normal TV pressure to be 
obtained. A screw in end of manual valve body is 
preset to render the thermostatic element ineffective 
at transmission oil temperatures above 75°F. 


The other element, called the coupling fill thermo- 
stat, is located in the channel plate, Fig. 7D-25. During 
cold oil operation the thermostat is contracted allow- 
ing the coupling fill passage to be fully open and thus 
provide a faster fill. As the transmission oil ap- 
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Fig. 7D-25 Coupling Fill Thermostat in Channel Plate 


proaches normal operating temperature, the thermo- 
stat partially closes the passage. 


TORUS CHECK VALVE 


The torus check valve, which is located near the 
hub of the large driven torus, controls the flow of oil 
from the torus for mainshaft lubrication. When the 
torus has filled completely and develops a pressure of 
approximately 30 psi, the valve opens, allowing oil 
to flow along the mainshaft for lubrication. 


REVERSE UNIT 


The reverse unit in the controlled coupling Hydra- 
Matic transmission consists of a reverse planetary. 
gear set with a cone clutch which holds the reverse 
internal gear. The reverse cone clutch is engaged by 
a piston which is oil applied. 


Teeth on the perimeter of reverse planet carrier 
form a sprocket which receives a parking pawl to pro- 
vide a positive lock when the selector lever is in the 
“P” (park) position. In the “Park’’ position the trans- 
mission is in neutral making it possible to start the 
engine or leave the car on an incline with the engine 
running. 
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Fig. 7D-26 Hydraulic Action in Neutral—Engine Running, Car Standing 
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When the engine is started, the pump builds up oil 
pressure which is directed to: The manual valve, gover- 
nor, governor boost valve, limit valve and one land of 
the coupling valve (Fig. 7D-26). When oil pressure 
builds up to about 55 psi, the limit valve is moved to 
the open position allowing main line pressure to be 
directed to a second land of the coupling valve. (The 
limit valve acts merely as a safety device to maintain 
the oil pressure within safe limits (see page 7D-21). 
Normally, main line pressure is always against two 
lands of the coupling valve. 


The governor is used to supply a graduated pres- 
sure which increases in proportion to car speed. At 


a standstill some governor pressure will exist because 
the G-1l governor plunger is partially opened by 
spring pressure. This pressure is directed to the gov- 
ernor boost valve. 


The governor boost valve supplies a variable pres- 
sure to the coupling valve. This pressure varies in pro- 
portion to governor pressure but is always greater 
than governor pressure. 


The neutral clutch is spring released and oil applied. 
Since no oil pressure is present, it is released. With 
the neutral clutch released, the rear unit can not 
transmit motion and the transmission is in neutral. 


The hydraulic circuit is exactly the same with the 
selector in park position. In park position the trans- 
mission output shaft is mechanically locked to the 
transmission case by a pawl which engages the teeth 
on the reverse planet carrier. The car is, therefore, 
locked from moving when the selector lever is in the 
park position. 
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Fig. 7D-27 Hydraulic Action in First Speed—Drive Left 
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When the selector lever is placed in drive left 
position, main line pressure is directed from the 
manual valve to the neutral clutch and to the TV 
valve (Fig. 7D-27) (Main line pressure is also directed 


to the 2-3 and 3-4 shift valves which are not shown 
here). The neutral clutch is thus applied, locking the 
outer race of the rear sprag to the transmission case, 
thus completing the power flow. 


The front unit is already in reduction, since the 
coupling is empty, and with the neutral clutch 
applied the rear unit is also in reduction through the 
rear sprag. The transmission is therefore in first 
speed and the car will begin to move if the acceler- 
ator is depressed. 
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Fig. 7D-28 Hydraulic Action in Second Speed—Drive Left 
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As the car accelerates in first speed, governor pres- 
sure increases and governor boost pressure increases 
correspondingly. When governor boost pressure be- 
comes sufficient, the coupling and coupling signal 
valves are moved against spring pressure and TV 
pressure to the open position (Fig. 7D-28). The more 
the accelerator pedal is depressed the greater TV pres- 
sure becomes. Thus with more throttle opening the 
car must reach a higher speed to develop enough 
governor boost pressure to cause the valves to open. 
When the coupling and coupling signal valves open, 
coupling signal oil passes through the coupling signal 


valve and closes the exhaust valves in the front unit 
coupling. Coupling fill oil, supplied to the coupling 
valve through the limit valve, passes through the 
coupling valve to fill the front unit coupling. As the 
coupling fills, the driven torus begins to rotate driving 
the front unit sun gear. When completely full, the sun 
gear and internal gear of the front unit are rotating at 
the same speed and the front unit is in direct drive. 


As the coupling valve opens, TV pressure to the 
coupling valve plug is cut off. 


The limit valve serves as a safety feature when the 
front coupling is filled. As mentioned earlier, ap- 
proximately 55 psi is required to open the limit valve 
initially. If, due to a leak in the coupling fill circuit, 
the pressure drops below 55 psi, the limit valve will 
close preventing further drop in oil pressure. 


The rear-.unit is unaffected and remains in reduc- 
tion. 
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Fig. 7D-29 Hydraulic Action in Third Speed—Drive Left 
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As car speed increases in second speed, governor 
pressure increases. When governor pressure becomes 
sufficient, it moves the 2-3 shift valve to the open 
position against spring pressure and TV pressure 
(Fig. 7D-29). Opening the 2-3 shift valve allows main 
line pressure to pass to the transition valve, rear 
clutch and accumulator. The action is as follows: 


Main line pressure directed to apply the rear clutch 
must also compress the spring behind the accumula- 
tor piston. This action softens the rear clutch apply 
to provide a smooth 2-3 shift. TV pressure is also 


used behind the accumlator piston to provide for 
more positive clutch application on heavy throttle 
shifts. 


Simultaneously with the application of the rear 
clutch, 2-3 shift oil moves the transition valve to the 
right. This cuts off governor boost pressure which 
originally moved the coupling and coupling signal 
valves to the open position. The coupling valve 
spring then moves the coupling and coupling signal 
valves back to the closed position, cutting off coupling 
signal oil and coupling fill oil. The coupling then 
empties through the exhaust valves and the front 
unit goes into reduction. 


With the rear clutch applied the rear unit is in 
direct drive, and with the front unit coupling empty, 
the front unit is in reduction. The transmission is, 
therefore, in third speed. 
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Fig. 7D-30 Hydraulic Action in Fourth Speed—Drive Left 
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When car speed increases in third speed, governor 
pressure will become sufficient to move the 3-4 shift 
valve to the open position (Fig. 7D-30). Main line 
pressure will then pass from the 3-4 shift valve to the 
transition valve. 


With the transition valve still in its right hand 
position, main line pressure from the 3-4 shift valve 
can pass through the transition valve into the same 
passage which carried governor boost oil in 1st and 
2nd gear. Thus main line pressure is directed to the 


left end of the coupling and coupling signal valves 
to move them to the open position. 


Signal oil then passes from the coupling signal 
valve to close the front coupling exhaust valves. At 
the same time fill oil from the coupling valve enters 
and fills the coupling placing the front unit in direct 
drive. The rear unit remains in direct drive and the 
transmission is in fourth speed. 


Main line pressure also passes through the 3-4 gov- 
ernor plug to the pressure regulator. The purpose of 
this oil is to resist the pressure regulator spring and 
reduce main line oil pressure after the transmission 
has shifted into fourth speed. 


Not shown on the diagram is the fact that line drop 
pressure also is routed through the manual valve so 
that it is cut off in drive right and lo ranges. 
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When the selector lever is moved to tne drive right 
position, “drive left oil” is still directed to the same 
places as with the lever in drive left (Fig. 7D-31). 


In the drive right position, however, an additional 
passage is opened to direct main line pressure (drive 
right oil) from the manual valve to the back side of 
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Hydraulic Action in Third Speed—Drive Right 


the 3-4 shift valve. This pressure in addition to TV 
pressure and spring force normally prevents an up- 
shift to fourth speed; however, at approximately 
70 mph governor pressure becomes great enough to 
overcome these pressures and the 3-4 shift valve 
will open making a 3-4 upshift possible. 


Drive right oil is also directed to apply the overrun 
clutch. Application of the overrun clutch is necessary 
to provide engine braking in third speed for descend- 
ing long grades etc. Drive right oil to the overrun 
clutch is routed through the coupling valve so that 
when the front unit shifts into direct drive for second 
speed or fourth speed, the overrun clutch is released. 
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Fig. 7D-32 Hydraulic Action in Second Speed—Lo Range 
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When the selector lever is moved to the lo range 
position, main line pressure is directed into the lo 
range circuit in addition to the drive left and drive 
right circuit (Fig. 7D-32). The transmission starts in 
first speed and shifts to second speed in exactly the 
same manner as in drive left or drive right. 


Lo range oil is directed through the 2-3 shift valve 
to apply the lo band and to the back side of the 2-3 
shift valve to keep it closed. 


The pressure behind the 2-3 shift valve prevents 
a 2-3 upshift unless car speed exceeds approximately 
50 mph. Application of the lo band provides engine 
braking when the car is descending grades in first or 
second. 


“Lo oil’ to the back side of the 2-3 shift valve and 
to the lo band is cut off when the shift valve opens. 
This releases the lo band when the car is driven fast 
enough to cause a 2-3 shift. 
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Fig. 7D-33 Hydraulic 
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When the selector lever is moved to the reverse 
position, drive left, drive right and lo range oils are 
all cut off and main line pressure is directed to the 
reverse passage (Fig. 7D-33). 
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Action in Reverse 


“Reverse oil” is directed to apply. the reverse cone 
and to the reverse booster in the pressure regulator. 
Main line pressure in the pressure regulator increases 
main line pressure in reverse to assure positive applica- 
tion of the reverse cone clutch. 


The reverse blocker is used to prevent accidental 
selection of reverse while the car is moving forward 
at speeds above 10 mph. Governor pressure behind 
the blocker at higher speeds holds the blocker out to 
mechanically block the selector linkage from being 
moved into reverse. At speeds below 10 mph the 
blocker piston spring overcomes governor pressure on 
the blocker piston and moves the piston out of the 
way. 
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Fig. 7D-34 Hydraulic Action During Forced 4-3 Downshift 


FRONT UNIT 
IN DIRECT DRIVE 


COUPLING—FULL 
SPRAG —OFF 


REAR UNIT 
DIRECT DRIVE 


REAR CLUTCH —ON 
SPRAG —OFF 
NEUTRAL CLUTCH—ON 


In order to get maximum acceleration while driv- 
ing in fourth speed, it is sometimes desirable to shift 
down to third speed. To make this possible the de- 
tent valve has been incorporated. The detent valve is 
controlled by the accelerator pedal position so that 
when the accelerator is pushed to its maximum travel 
the detent valve will be opened. At the same time 
maximum TV pressure is secured which is equal to 
main line pressure. 


With the detent valve opened, TV pressure is 


allowed to pass the detent valve into a passage where 
it is directed to the back of the 3-4 shift valve (Fig. 
7D-34). TV pressure which is equal to main line pres- 
sure with the throttle wide open, then closes the 3-4 
shift valve forcing the transmission to downshift 
from fourth to third. At speeds above approximately 
68 mph governor pressure is high enough that this 
downshift cannot be made. 


Line drop oil from the 3-4 governor valve to the 
pressure regulator is routed through the detent valve 
so that it will immediately be cut off on a forced 
4-3 downshift. This assures that maximum line pres- 
sure will immediately be available for holding the 
neutral and rear clutches. 


The diagram indicates fourth speed prior to the 
downshift to third. 
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Fig. 7D-35 Hydraulic Action 


FRONT UNIT 
IN DIRECT DRIVE 


REAR UNIT 
IN DIRECT DRIVE 


COUPLING—FULL 
SPRAG —OFF 


REAR CLUTCH  —ON 
SPRAG —OFF 
NEUTRAL CLUTCH—ON 


When operating at speeds below approximately 
35 mph in fourth speed, depressing the accelerator 
part way to the floor causes TV pressure to be 
directed through a passage from the TV plunger 
against the 3-4 regulator plug. This TV pressure 
against the regulator plug overcomes governor pres- 
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During Part Throttle 4-3 Downshift 


sure closing the 3-4 shift valve (Fig. 7D-35). How far 
the accelerator must be depressed depends upon car 
speed. At 25 mph for instance the downshift is made 
with relatively little additional pedal travel while at 
35 mph the accelerator will have to be depressed 
nearly to the floor. This downshift provides improved 
acceleration at lower speeds without the necessity of 
opening the throttle wide open. 


The PE model uses TV oil to operate the detent 
valve to provide a better shift pattern for that engine. 


The diagram indicates fourth speed prior to the 
downshift to third. 
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Fig. 7D-36 Hydraulic Action During Forced 3-2 Downshift 
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At car speeds below approximately 25 mph, it is 
possible to force the transmission to shift from third 
back into second for more rapid acceleration. This 
shift is obtained by depressing the accelerator pedal 
to the floor to open the detent valve. 


When the detent valve is opened, TV pressure 
(which is equal to main line pressure at full throttle) 


passes the detent valve into the detent passage (Fig. 
7D-36). This pressure, referred to as detent oil, is di- 
rected to the back of the 2-3 shift valve to force it 
back to the closed position. At car speeds above ap- 
proximately 25 mph, governor pressure is high enough 
to prevent this downshift. 


TV pressure is also directed from the 2-3 shift 
valve to the transition valve. This pressure assures 
rapid movement of the transition valve to the left to 
allow governor boost pressure to quickly open the 
coupling and signal valves. 


The diagram indicates third speed prior to the 
downshift to second. 
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Fig. 7D-37 Hydraulic Action During Forced 2-1 Downshift 
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At car speeds below approximately 5-7 mph, it is 
possible to force the transmission to shift from second 
back to first to prevent engine lugging and provide 
increased car speed, which is desirable for steep 
grades. This shift is obtained by depressing the ac- 
celerator pedal to the floor to open the detent valve. 


When the detent valve is opened, TV pressure 
(which is equal to main line pressure at full throttle) 
passes the detent valve into the detent passage (Fig. 
7D-37). This pressure, referred to as detent oil is di- 
rected to the back of the coupling valve to force it 
back to the closed position, thus opening the direct 
drive circuit to fill the front unit coupling and disen- 
gaging the sprag. The transmission is now in first 
speed. At car speeds above approximately 5-7 mph, 
governor pressure is high enough to prevent this down- 
shift. 


The diagram indicates second speed prior to the 
downshift to first. 


SUPER HYDA-MATIC TRANSMISSION 


7D-33 


PERIODIC SERVICE RECOMMENDATIONS 


HYDRA-MATIC FLUID LEVEL 
INDICATOR AND FILL POINTS& 


fink 


Fig. 7D-38 Fluid Level Indicator 


TRANSMISSION FLUID 


Transmission fluid level should be checked with 
transmission warm every 2 months or 6,000 miles 
(whichever occurs first) at time engine oil change is 
performed. Procedure for checking level is included on 
page 7D-36 of this manual. Hydra-Matic fluid and 
strainer screen should be changed every 30,000 miles 
or sooner if driving conditions create a dark varnish 
on components of if foreign material is present in 
transmission. Instructions for draining and refilling ap- 
pear on page 7D-36. 


Since the Hydra-Matic transmission is sensitive to 
oil level, special precautions should be taken when 
checking the oil level otherwise valve buzz or shift 
malfunctions may be experienced. 


FLUID LEVEL INDICATOR 


The fluid level indicator is located in the filler pipe 
at the right rear corner of the engine (Fig. 7D-38). To 
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Fig. 7D-39 Indicator Markings 


bring fluid level from lower mark to full mark re- 
quires 1 pint (Fig. 7D-39). Indicator handle should be 
turned slightly to lock it to the filler tube. 


NEW CAR AND 60 DAY INSPECTIONS 


New car and 60 day inspections should be per- 
formed as outlined on form S-6310, “Pontiac New Car 
Pre-Delivery and 60 day Inspection and Adjust- 
ment.” When road testing during both the new car 
and 60 day inspection and adjustment the follow- 
ing items are important: 


1. Neutralizer switch should not allow car to start 
except in park and neutral. 


2. Gearshift indicator pointer should index properly. 


3. Fluid level should be to the FULL mark with 
transmission at normal operating temperature (with 
cold oil fluid, level should be at ADD mark). 


7D-34 


1963 PONTIAC CHASSIS SHOP MANUAL 


ADJUSTMENTS WITH TRANSMISSION IN CAR 


ADJUST THROTTLE CONTROL LINKAGE 


CAUTION: Linkage operation will not be satis- 
factory if binding or excessive wear exists. 


1. Remove air cleaner and loosen both nuts at 
transmission throttle control rod trunnion (Fig. 7D-41). 


2. Adjust engine idle speed to 480-500 rpm in 
drive range (540-560 rpm with air conditioning). 
Apply parking brake firmly when adjusting rpm. 


3. Shut off engine and install linkage adjustment 
pin J-7687 through holes in throttle control lever and 
bracket (Fig. 7D-41). 


NOTE: Four-barrel units are equipped with a 
throttle return check. Before installing pin, it will be 
necessary to either remove throttle return check or 
install tool J-6342-01 over return check so that it will 
not interfere with linkage adjustment. 


4. With throttle valves fully closed against stop 
(low step of fast idle cam) loosen lock nut and adjust 
length of transmission throttle control rod to carbu- 
retor (Fig. 7D-41) so that gauge pin is free in hole. 
Leave pin installed and tighten lock nut securely. Re- 
check freeness of gauge pin in holes. 


5. Push throttle control rod to transmission (T.V. 
upper rod) downward until the outer throttle lever is 
felt to touch end of travel (Fig. 7D-40). 


CAUTION: Make sure that, when lever is in this 
position, the upper lock nut is not touching trunnion. 
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Fig. 7D-40 Throttle Control Linkage 
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Fig. 7D-41 Linkage Pin Installed 


6. While holding throttle control rod to transmis- 
sion in this position, tighten upper and lower trunnion 
lock nuts finger tight (Fig. 7D-41). Shorten throttle 
control rod to transmission by backing off lower trun- 
nion nut 244, turns and tighten upper nut securely. Re- 
move gauge pin. 


7. Loosen lock nut on carburetor throttle rod 
(Fig. 7D-41). 


8. Adjust carburetor throttle rod to obtain 4.55” 
clearance from underside of attaching boss on pedal 
to body toe pan as shown in Fig. 7D-42. (App. 34” to 
carpet). Tighten lock nut on carburetor throttle rod 
securely. 


9. Remove J-6342-01 or install throttle return 
check. 


10. Install air cleaner. 


11. After throttle linkage adjustment has been 
made, road test car and tailor adjustment as required 
by shortening or lengthening the throttle control rod 
to transmission (T.V. rod) one half turn at a time to 
obtain the best shift feel. 


ADJUST SELECTOR LEVER LINKAGE 


COLUMN SHIFT 


1. Put upper shift control lever and transmission 
lever in park P position and, with the gearshift upper 
control rod trunnion nuts (Fig. 7D-42) backed clear of 
the trunnion, pull the control rod down toward the 
transmission as far as possible. While holding rod in 
this position, run the trunnion upper nut down to just 
contact the trunnion. Run lower nut up to contact 
trunnion and lock nuts securely. 
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Fig. 7D-42 Accelerator and Gearshift Linkage 


2. After completing above adjustments, check trans- 
mission parking lock with car on ramp or grade for 
positive lock. 

3. Place upper shift lever in “right drive’ position 
and check Hydra-Matic indicator pointer index. If 
necessary to adjust, loosen check nut above ball stud, 
adjust index by rotating rod and lock check nut se- 
curely. 


FLOOR SHIFT 


1. Place shift lever in Park position and, with 
gearshift lower control rod disconnected at the for- 
ward end, hold control rod toward rear of car. While 
holding the rod in this position, turn the adjusting 
nut on the rod so that it goes on the outer shift lever 
stud without moving the lever. Lock the adjusting nut. 

2. Test transmission parking lock for proper opera- 
tion with car on slight grade. 

3. There is no adjustment for the indicator glass. 


NEUTRALIZER SWITCH 


The neutralizer switch on column shift cars has no 
adjustment. It should allow the car to be started only 
in Park or Neutral. 

The floor shift neutralizer switch can be adjusted 
by removing the console, loosening the 2 switch at- 


taching screws, and adjusting it so the car starts only 
in Park or Neutral. 

To remove the console, remove the console com- 
partment box and then the console center bracket to 
floor screws. Remove the 4 remaining console attach- 
ing screws, compartment light switch, indicator bulb, 
courtesy light connections, and shift lever knob. Lift 
console over shift lever and remove toward rear seat. 


Fig. 7D-43 Neutralizer Switch 
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MINOR SERVICE AND REPAIRS 


Services outlined in this section can be performed 
without removing the transmission from the car. 
Complete procedures are not given for all of these 
services, since they are covered in detail under “Re- 
moval of Units from Case” and “Installation of Units 
into Case.” 


CHECKING OIL LEVEL 


1. Park car on level floor, place selector lever in 
park position and run engine until it reaches normal 
operating temperature (to make certain transmission 
is at normal operating temperature). 


2. With engine idling at normal idle speed, check 
oil level indicator (Fig. 7D-38) and note reading (Fig. 
7D-39). NOTE: When adding fluid use Automatic 
Transmission Fluid (Type A) from containers bear- 
ing Armour Institute qualification number “AQ-ATF’”’. 


Since the 1963 transmission is very sensitive to oil 
level, special precautions should be taken when 
checking the oil level otherwise valve buzz or shift 
malfunctions may be experienced. 


FLUID CAPACITY, DRAINING AND 
REFILLING 
CAPACITY 


Approximately 10 quarts of fluid are required to 
refill transmission after torus cover and oil pan have 
been drained as outlined below. When unit has been 
disassembled and rebuilt, approximately 1014 quarts 
will be required to refill. Use only Automatic Trans- 
mission Fluid (Type A) from containers bearing 
Armour Institute qualification number “AQ-ATF 


99 
oe 


DRAINING AND REFILLING TRANSMISSION 


Transmission oil should be changed every 30,000 
miles at which time it is also recommended that the 
oil pan be dropped and the oil intake strainer be 
replaced. 


Drain oil immediately after operation before it has 
had an opportunity to cool. 
To drain oil proceed as follows: 


1. Remove flywheel housing bottom cover. 


2. Remove hex head pipe plug from torus cover 
using SIX-POINT socket (never use twelve-point 
socket as this will damage head of soft pipe plug). 


3. Disconnect filler pipe from right side of oil pan. 
NOTE: Flushing of Hydra-Matic transmission is not 
recommended. 


4. Remove oil pan and oil strainer. Discard strainer. 
5. Thoroughly clean pan. 


6. Install new strainer using new “O” ring on pump 
intake pipe if necessary. 


7. Affix new gasket to oil pan with petrolatum. 


8. Install oil pan. Tighten attaching screws se- 
curely. 


9. Connect filler pipe to oil pan. Tighten torus 
drain plug in flywheel to 6-7 lb. ft. torque using 
SIX-POINT SOCKET. 

10. Install flywheel housing bottom cover. 

11. Remove oil level indicator and wipe it clean. 

12. Pour 8 quarts of Hydra-Matic fluid into trans- 


mission. BE SURE CONTAINER, SPOUT OR 
FUNNEL IS CLEAN. 


13. Set selector lever in P position and apply hand ° 
brake. Run engine at speed equivalent to 20 mph 
for approximately 11, minutes to fill fluid coupling. 


14. Reduce engine speed to slow idle (carburetor 
off fast idle step). 


15. Add fluid to bring level to FULL mark on 
indicator. 


16. With engine idling and transmission warm 
(approximately 150°F.) make final check to be cer- 
tain transmission is filled to proper level. CAUTION: 
Do not overfill—foaming will result. 


17. Replace oil level indicator. Turn handle % 
turn to lock it to the filler tube. 
REPLACE REAR SEAL 


1. Disconnect propeller shaft from transmission: 


a. Remove “U” bolt nuts, lock plates, and “U”’ 
bolts from rear axle drive pinion flange. 


b. Use a suitable rubber band or tape to hold 
bearings on journals if tie wire is disconnected. 


c. Slide propeller shaft rearwards off transmission 
output shaft. 


2. Remove oil seal from housing with screwdriver. 
3. Coat casing of new seal with gasket compound. 


4. Position seal with lip facing forward, and drive 
it into housing with installer J-5154-A until it bot- 
toms. 


5. Wipe some oil on the drive shaft yoke and slide 
propeller shaft onto transmission output shaft. 
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6. Remove tape or rubber band from “U” joint 
bearings and assemble ‘“U” joint. Bend nut locking 
plate. 


REPLACE GOVERNOR 


To replace a governor it will be necessary to dis- 
connect the propeller shaft from the transmission and 
remove the rear bearing retainer. 


1. Disconnect propeller shaft from transmission. 
2. Disconnect speedometer cable from transmission. 


3. Remove 2 rear mount support to crossmember 
nuts. 


4. Place a jack under the transmission and raise 
the studs above the crossmember. 


5. Remove the brake cable guide rod and return 
spring from crossmember. 


6. Remove the 2 bolts from each end of the frame 
crossmember and remove crossmember. 


7. Lower rear of transmission and remove eight 
rear bearing retainer to reverse piston housing at- 
taching screws and washers. 


8. Remove breather pipe. 


9. Withdraw rear bearing retainer and gasket and 
discard gasket. Tap retainer lightly, if necessary, to 
loosen. 


10. Remove and replace governor. 


11. Affix new gasket to reverse piston housing with 
petrolatum. 
12. Pilot rear bearing retainer over end of output 


shaft and secure to reverse piston housing and case 
with eight attaching screws and washers. 


13. Raise transmission and install frame _ cross- 
member. Attach with 2 attaching bolts at each end. 


14. Lower transmission so studs in rear mount sup- 
port enter holes in crossmember. Install nuts to studs. 


15. Connect speedometer cable. 


16. Install breather pipe. 


17. Connect propeller shaft by sliding onto output 
shaft and assembling “U”’ joint. 


REPLACE PARKING BRAKE LINKAGE AND 
INSIDE DETENT AND THROTTLE 
CONTROL LEVERS 


The parking brake links, lever, bracket and lever 
spring can be replaced without disturbing the rear 
extension housing. After removing oil pan and screen, 
remove all control valve assembly attaching screws 
and allow valve body to hang (it will be retained 
where spacer plate extends under servo and accumu- 
lator assembly). 


Letting the valve body hang allows the inside de- 
tent and throttle levers to be rotated as necessary to 
slide the parking brake bracket and spring off the 
shaft. It also provides clearance for removing the 
inside detent and throttle control lever. 


When reassembling be sure to engage parking 
brake bracket properly in parking brake lever and 
detent lever, position throttle control lever between 
stop and stem of TV plunger and engage pin of detent 
lever in manual valve. 


If parking pawl is to be replaced, it will also be 
necessary to remove the rear bearing retainer and 
reverse clutch housing, using the procedure for re- 
placement of rear bearing, so that the reverse clutch 
housing can be removed to expose the parking pawl 
shaft for removal. 


REPLACE CONTROL VALVE ASSEMBLY AND 
SERVO AND ACCUMULATOR ASSEMBLY 


The servo and accumulator assembly can be re- 
moved without disturbing the control valve assembly. 
When removing the control valve assembly, however, 
it is first necessary to remove the servo and accumu- 
lator assembly. 


REPLACE PRESSURE REGULATOR ASSEMBLY 


When replacing the pressure regulator be sure to 
tighten it to 5 lb. ft. torque. 


REMOVAL OF TRANSMISSION 


The Hydra-Matic transmission, flywheel housing 
and torus assembly are removed as a unit. 


Before raising the car on the lift, remove one cable 
(either one) from the battery, since the starter must 
be removed, and release the emergency brake. 


1. Drain transmission by disconnecting filler pipe 
from right side of oil pan. The torus assembly can be 
drained at the same time or it can be drained after 
the transmission is removed from engine. To drain 
torus, remove flywheel housing bottom cover and 
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Fig. 7D-44 Rear Mount Assembly 


remove hex head pipe plug from torus cover using 
SIX-POINT socket (never use twelve-point socket 
as this will damage head of soft pipe plug). 


2. Disconnect oil cooler lines by either removing 
clamps and pulling hoses off pipes or by cutting the 
hoses. 


3. Disconnect propeller shaft from transmission 
output shaft as follows: 


a. Remove U-bolt nuts, lock plates and U-bolts 
from rear axle drive pinion flange. 


b. Use a suitable rubber band or tape to hold bear- 
ing onto journals if tie wire has been removed to 
prevent loss of needle bearings when rear joint is 
disconnected. 


c. Remove complete drive line assembly by sliding 
rearward to disengage from splines on transmission 
output shaft. 


4. Disconnect speedometer cable from speedometer 
driven gear. 
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5. Remove gearshift lower control rod. 


6. Remove the two cross shaft bracket to frame 
attaching bolts and then remove the bracket, cross 
shaft lever, and bushing from transmission. 


7. Remove lower end of T.V. upper control rod 
(engine to transmission idler lever). 


8. Remove T.V. lever control rod. 
9. Remove throttle idler lever. 
10. Remove both starter cables. 


11. Remove the starter and the splash shield by 
removing the two attaching bolts. 


12. Remove flywheel housing bottom cover, if not 
previously removed. 


13. Remove nuts from six torus cover and flywheel 
to flex plate attaching bolts. 


14. Position special automatic transmission jack 
under transmission. 


15. Remove two rear mount to frame crossmember 
nuts (Fig. 7D-44). 


16. Remove the two bolts and retainers from each 
end of the frame crossmember. 


17. Raise the transmission so rear mount support 
studs are clear of crossmember. Rotate crossmember 
slightly in frame and remove parking brake return 
spring and cable guide rod from frame crossmember. 


18. Remove crossmember. 


19. Lower transmission far enough so the flywheel 
housing to engine bolts can be removed with a long 
extension. 


20. Work transmission rearward to _ disengage 
dowels from front flywheel housing, then lower trans- 
mission from car. 


21. Remove rear mount from transmission. 


REMOVAL OF UNITS FROM CASE 


Either holding fixture J-6115 or the new fixture 
J-8763, which is designed for the Roto transmission, 
may be used on the Super transmission. Both fix- 
tures fit in the same bench collet. 


If the J-6115 is used, it will be attached to the 
transmission after the flywheel housing has been 
removed. 


The J-8763 may be attached to the transmission 
and placed in the bench collet before disassembly is 


started. With transmission in horizontal position, oil 
pan down, insert lock handle through collet and 
fixture. 


TORUS MEMBERS AND FLYWHEEL HOUSING 


NOTE: These parts should be removed with 
transmission located horizontally in jack, on 
bench, or in holding fixture J-8763. 
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Fig. 7D-45 Oil Cooler Sleeve and Seals 


1. Remove oil cooler strap attaching bolt and 
strap (Fig. 7D-45). 

2. Remove oil cooler sleeve assemblies, “O” rings, 
and sleeve seals. Snap ring pliers may be needed to 
remove sleeve seals. 


3. Remove torus cover to flywheel attaching nuts 
and remove flywheel. 


4. Remove large square sectioned seal from back of 
flywheel (torus cover to flywheel seal). 


5. Using tool J-4880 (Fig. 7D-46), remove Truarc 
snap ring from main shaft (snap ring which positions 
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Fig. 7D-46 Removing Driven Torus Front Snap Ring 
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Fig. 7D-47 Removing Driven Torus Rear Snap Ring 


driven torus member). 


6. Remove driven torus member from main shaft 
by sliding forward. NOTE: If torus member sticks, 
tap end of main shaft with soft hammer and at the 
same time pull out torus member. 
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Fig. 7D-48 Removing Sun Gear to Torus Hub 
Thrust Washers 
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FRONT 
OIL SEAL 


Fig. 7D-49 Front Seal Protector in Place 


7, Remove driven torus member rear snap ring 
from main shaft, using tool J-4880 (Fig. 7D-47). 


8. Remove drive torus member snap ring from 


intermediate shaft (Fig. 7D-47). 


9. Remove drive torus member. CAUTION: Do 
not attempt to remove drive torus and torus cover 
together. 


10. Remove bronze thrust washer and steel selective 
spacer (front sun gear to torus hub) (Fig. 7D-48). 


11. Remove front unit sun gear from front coupling 
torus shaft. 


12. Remove snap ring from front coupling driven 
torus shaft. 


13. Withdraw front unit internal gear together 
with steel thrust washer, needle bearing and second 
(black) steel thrust washer. 


14. Remove torus cover assembly by pulling out 
with even pressure. 


15. Install seal protector J-6119 over intermediate 
shaft (Fig. 7D-49). 


16. Remove breather pipe and clip. 


17. Remove six bolts holding flywheel housing to 
front end of transmission case. 


18. Slide flywheel housing gently over seal pro- 
tector away from case. 


19. Remove seal protector J-6119. 


20. Remove housing to case square sectioned seal 
from rear side of housing. 


21. Remove front unit coupling assembly from case 
(Fig. 7D-50). 
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INSTALL TRANSMISSION IN HOLDING 
FIXTURE | 


1. If holding fixture J-6115 is to be used: 


a. Attach it to transmission case with supporting 
arm over transmission. Use flywheel housing attach- 
ing screws threaded through small holes in fixture. 


b. Mount fixture in bench collet with transmission 
in horizontal position, oil pan up, and secure by 
inserting lock handle through collet and fixture. 


2. If fixture J-8763 was attached and is in bench 
collet, rotate transmission so pan is up. 


CHECK MAIN SHAFT END PLAY 


1. Install collar of end play checking fixture J-6127 
on intermediate shaft and secure in position by in- 
stalling Truarc snap ring (Fig. 7D-51). Attach fixture 
J-6127 to collar by threading collar securely into 
fixture. 


2. Install dial indicator support J-6126. 
3. Install J-8001 dial indicator (Fig. 7D-52). 


4. Move main shaft back and forth to check end 
play of main shaft. Be sure to get free main shaft 
end play. Forcing main shaft will give inaccurate 
reading. 


5. Record amount of end play. 


This mainshaft end play measurement will be used 
later to determine the proper rear unit selective thrust 
washer to use. 


6. Remove dial indicator, support, and end play 
checking fixture. 


OIL PAN, OIL STRAINER, AND INTAKE PIPE 


1. Remove oil pan attaching screws. 


2. Remove oil pan and gasket from transmission 
and discard gasket. 


3. Loosen accumulator attaching bolt retaining the 
intake pipe clip. Pull oil strainer and intake pipe 
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Fig. 7D-52 Measuring Mainshaft End Play 


3. Remove servo spring. 


Fig. 7D-50 Removing Front Unit Coupling 


away from oil strainer attaching clip. Remove intake 
pipe and strainer from transmission (Fig. 7D-53). 


4. Withdraw intake pipe from strainer. 


5. Remove “O” rings from pump and strainer, if 
replacement is necessary, and discard. 


Installation ........................ Page 7D-82 


SERVO AND ACCUMULATOR 
AND CONTROL VALVE 


1. Remove two bolts holding accumulator and 
servo assembly to case. NOTE: There is some spring 
tension under the servo. 


2. Remove servo and accumulator assembly. 


DRIVE TORU 


COLLAR OF 
J-6127 


Fig. 7D-51 Collar of Fixture J-6127 in Place Over 


Intermediate Shaft 


4. Remove five control valve assembly to case 
attaching bolts. 


5. Remove control valve assembly from transmis- 
sion and at same time carefully remove manual valve. 


Disassembly ....................... Page 7D-66 
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PUMP AND OVERRUN CLUTCH 


1. Remove pump locking screw (Fig. 7D-54) from 
control valve case pad. 


2. Remove pressure regulator plug assembly from 
side of case and withdraw regulator spring and valve 
using snap ring pliers. 


~<—_____ OUTER 
Gi THROTTLE 


LEVER 


CLUTCH 
VALVE 
ASSY. 


PUMP 
INTAKE 
PIPE 


Fig. 7D-53 Bottom View of Transmission 
with Oil Pan Removed 


7D-42 


Fig. 7D-54 Removing Front Pump Locking Screw 


3. Remove three pump to case support washer head 
attaching screws (Fig. 7D-55). 


4. Withdraw pump assembly from case (Fig. 
7D-55), using pullers J-6125 if necessary. Two of the 
pump cover to pump body attaching screws must be 
removed to attach pullers. 


5. Remove small “O” ring from rear clutch apply 
hole. 


6. Remove overrun clutch release spring (Fig. 
7D-56). 


NOTE: The spring may have remained in pump. 


7. Remove front sprag inner race if it remained on 
the intermediate shaft. 


Fig. 7D-55 Removing Pump 
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Fig. 7D-56 Overrun Clutch Plate and Release Spring 


8. Remove overrun clutch plate and bronze thrust 
washer (Fig. 7D-56). 


9. Back retainer screw out of retainer J-6135 so as 
not to score shaft, then slide retainer onto interme- 
diate shaft against center case support and lock se- 
curely (Fig. 7D-57). 


Disassembly ...........-....0000005- Page 7D-57 


Installation .....................05. Page 7D-79 


CASE SUPPORT, NEUTRAL CLUTCH, 
AND REAR UNIT 


1. Remove speedometer driven gear from rear bear- 
ing retainer. 


2. If rear oil seal is to be replaced, remove seal 


ASE CENTER 
UPPORT SNAP RING 


Fig. 7D-57 Rear Unit Clutch Retainer in Position 
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Fig. 7D-58 Removing Governor from Reverse 
Piston Housing 


with screw driver. 


3. Remove remaining rear bearing retainer to re- 
verse clutch piston housing screws. 


4. Remove rear bearing retainer and gasket and 
discard gasket. Tap housing toward rear to loosen. 


5. Pull governor out of reverse clutch piston hous- 
ing (Fig. 7D-58). 


6. Remove governor drive gear retaining snap ring, 
gevernor drive gear, drive gear key and second re- 
ta’ning snap ring. NOTE: Key may fall out when 
gear 1S removed. 


}CASE CENTER 


CASE CENTER 
SUPPORT 


SUPPORT SNAP RING 


Fig. 7D-59 Removing Case Center Support Snap Ring 


REVERSE PISTON HOUSING 
ATTACHING SCREW 


OUTPUT SHAFT 


REAR BEARING 


Fig. 7D-60 Freeing Output Shaft 


7. Remove rear bearing snap ring from output 
shaft (Fig. 7D-58). 


8. Remove center support to case snap ring (Fig. 
7D-59). 


9. Tap rear end of output shaft with soft hammer 
to free shaft from rear bearing inner race (Fig. 7D-60). 
Make sure parking brake pawl is not engaged. 


10. Slide rear unit, neutral clutch, and case center 
support assembly out front end of case (Fig. 7D-61). 


11. Remove reverse clutch release spring (circular 
with 8 tangs) from output shaft (Fig. 7D-62). 


12. Remove reverse planet carrier from output 
shaft. 


13. Rest rear unit, neutral clutch, and case support 
assembly in holding fixture J-6116, output shaft down 
(Fig. 7D-63). 


Fig. 7D-61 


Removing Rear Unit 
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Fig. 7D-62 Removing Reverse Planet Carrier 


14. Remove neutral clutch drum locating key from 
transmission case (Fig. 7D-66). 


Disassembly ........................ Page 7D-47 
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REVERSE PARTS 


1. Rotate transmission to vertical position so re- 
verse piston housing is up. 


2. Remove reverse clutch piston housing attaching 
screw and lift housing from case (Fig. 7D-64). 


3. Remove and discard gasket. 


Fig. 7D-63 Clutch Units Installed in Holding Fixture 
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Fig. 7D-64 Lifting Reverse Piston Housing from Case 


4. Remove governor feed screen. 


5. Remove reverse internal gear thrust washer and 
internal gear from case (Fig. 7D-64). 


6. Remove reverse stationary cone carefully from 
case, working it out gently with fingers. CAUTION: 
Stationary cone is very brittle, therefore, do not drive 
it from case wth hammer or other tool. 


7. Remove reverse stationary cone key. If -key 
sticks, tap it out using 3g” brass rod through key hole 
in bottom of case. 


8. Rotate transmission case to horizontal position. 
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L (LOW) BAND 


1. Unhook band end from anchor inside of case 
(Fig. 7D-65). 


LO BAND 
ANCHOR [ff 


Fig. 7D-65 Removing Lo Band 
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Fig. 7D-66 Levers and Parking Linkage 


2. With band unhooked, rotate it to horizontal 
position in case. 


3. Turn band so that ends are facing rear of case 
(Fig. 7D-65). 


4. Pull band out front end of case. 
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INSIDE DETENT AND THROTTLE LEVERS 


These parts should not be removed unless they are 
to be replaced by new parts. 


1. Loosen inner T.V. (throttle) lever to T.V. shaft 
clamp screw (Fig. 7D-66). 


2. Remove inside T.V. lever. Withdraw outer T.V. 
lever, shaft, and “‘O”’ seal ring from case. Discard seal 
ring. 


3. Loosen inside detent lever screw. 


4. Withdraw outer shift lever, shaft, washer, and 
seal ring from case. Discard seal ring. Remove inside 
detent lever. 


_ PARKING BRACKET 


PARKING LEVER 


PARKING PAWL PIN 


Fig. 7D-67 


Removing Parking Pawl 


PARKING PAWL AND LINKAGE 


These parts should not be removed unless they 
are to be replaced by new parts. 


1. Remove parking pawl pin from transmission 
case by pushing on inside end of shaft with 1%” brass 
rod (Fig. 7D-67). 


2. Remove parking pawl spacer washer from case. 


3. Unhook parking bracket spring from parking 
lever. 


4. Remove parking bracket and spring from park- 
ing brake pin. 


5. Rotate parking lever and pawl and remove from 
parking brake pin. 
DETENT SPRING AND ROLLER 


Remove detent spring attaching bolt and detent 
spring assembly (Fig. 7D-67). 


DISASSEMBLY, INSPECTION AND ASSEMBLY OF INDIVIDUAL UNITS 


Clean all parts thoroughly. Make thorough inspec- 
tion of all parts to determine which should be re- 
placed. It is very important to distinguish between 


parts that are simply “worn in” and those worn to 


the extent that they affect the operation of the unit. 
Spring and thrust washer specifications are given on 
pages 7D-96 and 7D-97. Refer to these specifications 
when inspecting parts and replace only those that are 
worn, broken or damaged. 
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Fig. 7D-68 Passages in Case 


INSPECTION OF CASE, LO BAND, PARKING 
BRAKE LINKAGE, THROTTLE AND 
DETENT LEVERS 


1. After the case has been thoroughly cleaned, blow 
out all passages in case (Fig. 7D-69) with compressed 
air using blow gun J-8124-01. 


2. Check for leaks or interconnections between 
passages using air pressure or smoke. 


3. Carefully inspect case for cracks. 


4. Make sure low band anchor is not worn exces- 
sively or is loose in case. 


5. Inspect low band for burned, worn, cracked or 
loose lining. Band must not be distorted and band 
ends must be securely spot welded to band. 


6. Inspect parking brake pawl to see that it is not 
worn or loose on its pivot shaft. 


7. Inspect parking brake bracket for excessive 
looseness on its shaft. 


8. Check connecting link between pawl and bracket 
to see that it is not worn excessively and does not 
bind. If difficulty has been reported in engaging or 
disengaging P (park) position, disassemble link and 
check for bent pins. 
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9. Inspect fit of throttle valve inner lever and shaft 
in hub of detent control inner lever. If shaft binds 
in hub, is excessively worn, or if oil seal is missing or 
damaged, replace defective parts. 


10. Inspect oil cooler pipes and sleeves and rubber 
seals for damage which might cause leakage. Seals 
should be replaced if they have been damaged. 


CASE SUPPORT, NEUTRAL CLUTCH AND 
REAR UNIT 


DISASSEMBLY 


1. Remove rear unit clutch retainer J-6135. CAU- 
TION: Back off screw far enough to prevent damage 
fo machined surface of intermediate shaft. 


2. Remove hook-type oil ring from intermediate 
shaft (Fig. 7D-70) by pushing one end toward center 
of shaft and other away to unhook. 


3. Remove case center support and neutral clutch 
piston assembly from intermediate shaft (Fig. 7D-71). 


4. Remove two oil rings from case support hub and 
remove neutral clutch piston. Turn case support over 
and tap on bench to remove piston. Remove seals 
from piston and hub of case center support. 


5. Remove neutral clutch drum assembly which 
contains five composition clutch plates, four steel 
clutch plates and five release springs (Fig. 7D-71). 


6. Remove large snap ring from rear drum with 
screwdriver (not the spiral ring on the sprag). 


7. Lift rear clutch cylinder and sprag assembly 
over intermediate shaft (Fig. 7D-72). 


8. Remove intermediate shaft and clutch hub, in- 
cluding clutch hub thrust washer and backing washer 
from rear unit drum (Fig. 7D-73). (The backing 
washer may have remained with the hub.) NOTE: The 
rear clutch hub may be removed from the interme- 
diate shaft, if replacement of shaft or hub is necessary, 
by removing snap ring retaining hub on shaft. 


9. Remove clutch hub front thrust washer from 
clutch hub. 


10. Remove main shaft and rear unit sun gear 
assembly from rear unit. Remove clutch hub thrust 
washer from sun gear. NOTE: The rear unit sun gear 
may be removed from main shaft if replacement of 
shaft or sun gear is necessary. Check for drill mark 
on rear face of sun gear since it must be assembled on 
main shaft with drill mark to rear. 


Fig. 7D-69 Cleaning Passages in Case 


11. Remove seven steel clutch plates and seven 
composition clutch plates. 


12. Remove needle bearing and retainer from 
counterbore of output shaft. 


13. Remove rear unit drum and output shaft as- 
sembly from holding fixture J-6116 and rest on bench 
with output shaft end up. 


14. Remove large snap ring holding reverse drive 
flange in rear unit drum. 


15. Lift output shaft and reverse drive flange as- 
sembly out of rear drum (Fig. 7D-74). 


16. If replacement of rear unit internal gear or 
clutch backing plate is necessary, remove internal 
gear and plate together from rear unit drum by tap- 
ping backing plate with soft hammer. NOTE: Mark 
internal gear so that upon reassembly balance will be 


Fig. 7ZD-70 Removing Oil Ring 
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Fig. 7D-71 Removing Case Support and 
Neutral Clutch Piston 


maintained, if it is to be reinstalled, to ensure its re- 


assembly in original position. 


17. Remove snap ring from output shaft. 


18. Remove reverse drive flange and sun gear as- 


sembly from output shaft. 


19. Remove selective washer from reverse drive 


flange or output shaft. 


Fig. 7D-72 Removing Rear Clutch Cylinder 
and Sprag Assembly 
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Fig. 7D-73 Removing Clutch Hub 
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Fig. 7D-74 Lifting Output Shaft 
and Drive Flange from Rear Unit Drum 
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20. Remove spiral snap ring from rear unit sprag 
outer race, using small needle nose pliers or small 
screwdriver to start if necessary (Fig. 7D-75). 


21. Remove outer race, sprag, and retainer by rotat- 


ing counterclockwise and pulling upward (Fig. 7D-76). 


22. Remove rear unit sprag retainer and sprag from 
outer race. NOTE: Do not disassemble sprag. 


23. Disassemble rear unit clutch piston assembly 
as follows: 


a. Place stud J-6129 on bench. 


b. Lower cylinder and piston assembly over J-6129, 
spring end up. Set spring compressor J-4670 on top 
of spring retainer and start nut on stud J-6129 (Fig. 
7D-77). NOTE: If compressor J-4670 has no hole in 
middle, drill a %4,” hole so that stud J-6129 can be 
inserted through it. 


c. Turn nut down on J-6129 to compress clutch 
springs until snap ring is free. 


d. Remove snap ring (Fig. 7D-77). 


e. Remove compressor and release spring retainer 
from rear clutch springs. 


f. Remove eight clutch release springs. 


g. Remove rear clutch piston from cylinder. Rap 
piston end of cylinder on wood block if necessary. 


h. Remove seals from piston and hub. 


INS LL SCREWDRIVER 
IN THIS HOLE TO START 
REMOVAL OF SNAP RING 


SPRAG RETAINER 


Fig. 7D-75 Removing Retainer Snap Ring 
from Rear Unit Sprag Outer Race 
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Fig. 7D-76 Removing Rear Unit Sprag Assembly 


INSPECTION 


1. Inspect case center support for burrs, damaged 
oil seal grooves, worn or damaged bushing or dam- 
aged threads (Fig. 7D-78). Using tag wire or air pres- 
sure check to ensure passages in support are open and 
not interconnected. 


2. Inspect neutral clutch piston for scoring, burrs, 
or damaged oil seal groove. 


3. Inspect five neutral clutch drive plates for dam- 
aged composition surfaces or worn teeth. Plates 
should be flat. If flakes of facing material can be re- 
moved by scratching surface with thumb nail, plates 
should be replaced. Discoloration does not indicate 
failure. Inspect release springs; eight waves should be 
evenly spaced and approximately 1%” deep. 


4. Inspect four steel neutral clutch driven plates for 
scored surfaces or damaged lugs. Six equally spaced 


CLUTCH 
SPRING 


CLUTCH 
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Fig. 7D-77 Removing Rear Unit Clutch Spring 
Snap Ring 
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Fig.7D-78 Case Center Support Passages 


waves should be approximately .010” deep. 


5. Inspect neutral clutch drum for scored or dam- 
aged surfaces. 


6. Inspect spiral snap ring for distortion or dam- 
age. 


7. Inspect rear unit sprag retainer for scoring or 
damaged surfaces. 


8. Inspect rear unit sprag for damaged shoulder, 
broken spring, or scored sprags. 


9. Inspect rear unit sprag outer race for damaged 
splines or scored sprag race. 


10. Inspect rear clutch cylinder and bushing assem- 
bly for scoring, burrs or damaged lugs. Snap ring and 
oil seal grooves must be clean and smooth. Inspect 
drilled passage in cylinder with tag wire and com- 
pressed air to see that they are unobstructed (Fig. 
7D-79). 


ONE OF THREE EVENLY 
SPACED HOLES 
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OPPOSITE HOLES 


ONE OF TWO 
DIAMETRICALLY 
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Fig. 7D-79 Passages in Rear Clutch Drum 
Sleeve (Cylinder) 


11. Inspect rear unit clutch pistons for scores, burrs 
or damaged seal groove. 


12. Inspect eight rear clutch release springs for 
distortion or collapsed coils. See Page 7D-96 for free 
length. NOTE: Slight wear “bright spots” on side of 
release springs, indicating slight contact with piston 
assembly, is permissible. 


13. Inspect rear clutch release spring retainer for 
cracks or damage. Six raised spots on retainer keep 
snap ring in place. 


14. Inspect rear unit clutch cylinder to clutch hub 
thrust washer and backing washer. 


15. Inspect intermediate shaft and rear unit clutch 
hub. Clutch hub and shaft can be separated. if either 
part needs replacement. 


16. Inspect rear unit sun gear to rear unit clutch 
hub bronze thrust washer. 


17. Inspect seven rear unit composition faced clutch 
drive plates for damaged surfaces. Plates should be 
flat. If flakes of facing material can be removed by 
scratching surface with thumb nail, plates should be 
replaced. Discoloration is not an indication of failure. 


18. Inspect seven rear unit steel driven plates for 
scored surfaces or damaged lugs. Driven plates must 
have six equally spaced waves (approximately .010” 
deep). 


19. Inspect mainshaft and rear unit sun gear for 
damaged splines, teeth or bearing surfaces (Fig. 7D- 
81). Gear and shaft can be separated if replacement is 
necessary. If shaft only is to be replaced, put old gear 
on new shaft with drill mark toward rear. 


20. Measure end play of rear unit sun gear on 
mainshaft and determine correct selective washer to 
use 1n rear unit as follows: 


a. Clamp sun gear and mainshaft assembly in hold- 
ing fixture J-6116 using “C”’ clamp and dial indicator 
J-8001 (Fig. 7D-82). Gear must be firmly clamped on 
both sides so it cannot give. 


b. Set dial indicator stem to contact end of main- 
shaft. 


c. Move mainshaft straight up and down to meas- 
ure end play and record end play. 


d. Subtract this end play from the mainshaft end 
play recorded before the transmission was disas- 
sembled. The difference will be the actual end play 
of the rear unit and should be .004”-.013”. 


Example: 
Mainshaft end play 021” 
Rear unit sun gear end play 012” 
Rear unit end play .009” 
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Fig. 7D-80 Case Center Support, Neutral Clutch and Rear Unit Clutch Parts—Exploded 


If rear unit end play is outside the limits of .004”- 
.013”, select the reverse drive flange to rear unit 
planet carrier thrust washer which will give the proper 
end play. 


e. Remove sun gear and main shaft from holding 
fixture J-6119. 


21. Inspect rear unit drum for scoring or cracks. 


22. Inspect rear unit clutch backing plate for scor- 
ing. 

23. Inspect rear unit internal gear for tooth dam- 
age. NOTE: Internal gear and clutch backing plate 
can be separated from drum if replacement is neces- 
sary. If drum or backing plate are replaced, the gear 
should be reinstalled with the same side toward the 
front. (The edges of the drive lugs of internal gear 
chamfered to facilitate assembly.) 


24. Inspect output shaft to rear unit sun gear 
bronze thrust washer. 
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Fig. 7D-81 
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25. Inspect output shaft for damaged pinions, 
splines, bearing surfaces or speedometer gear teeth. 
These pinions are “phased” to produce a quieter 
transmission so each pinion will have three teeth 
ground differently than the rest. 


26. Inspect reverse drive flange and sun gear as- 
sembly. NOTE: Reverse drive flange and sun gear 
are serviced as an assembly and should not be sep- 
arated. 


27. Inspect rear unit selective thrust washer for 
wear or damage. 


ASSEMBLY 


1. Hold reverse drive flange and sun gear in left 
hand, drive flange up, and install proper selective 
thrust washer (as determined by rear unit end play 
check, page 7D-50 in recess of drive flange. Use petro- 
latum to hold washer in place and index lugs in 
flange (Fig. 7D-83). 
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Fig. 7D-82 Measuring End Play of Rear Unit 
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2. Still holding reverse drive flange and sun gear 
in left hand, insert output shaft with right hand 


through drive flange and sun gear until carrier bot- 
toms on selective thrust washer (Fig. 7D-84). 
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Fig. 7D-83 Locating Selective Washer in 
Reverse Drive Flange 
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Fig. 7D-84 Assembling Reverse Drive Flange 
to Output Shaft 


3. Holding drive flange and sun gear tightly against 
carrier to keep selective washer from moving, set 
output shaft and carrier on table on carrier end. 

4. Install reverse planet carrier front snap ring on 
output shaft (Fig. 7D-85). 


5. Insert reverse drive flange retainer J-6120 be- 
tween snap ring and flange snug against rear unit 
carrier to prevent selective washer from dropping out 
of position (Fig. 7D-85). NOTE: When the selective 
washer used between the reverse drive flange and 
rear unit planet carrier is at or near the upper limit 
of thickness, retainer tool J-6120 cannot be inserted 
between snap ring and flange. In this case, however, 
it is not necessary to use the retainer since there is 
not enough clearance to allow the thrust washer to 
drop out of place. 


6. Set rear unit drum on bench with long under- 
cuts on lugs up or with internal gear up if it was not 
removed (Fig. 7D-86). 


7. Install clutch backing plate, flat surface down 
(Fig. 7D-86). Align lugs of plate with slots of rear 
drum and tap plate, using soft hammer, into place 
against spline shoulder in drum. 


8. Tap rear unit internal gear into place against 
clutch backing plate with soft hammer. NOTE: If 
internal gear previously removed is being installed, 
note mark made on gear at time of disassembly and 
align accordingly. 
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Fig. 7D-85 Reverse Drive Flange Retainer 
Tool in Position 


9. Install output shaft and reverse drive flange as- 
sembly in rear unit drum and secure with large snap 
ring (Fig. 7D-87). 


10. Rest rear unit assembly on holding fixture 
J-6116 with output shaft down. As unit is lowered, 
lift up on drum and remove retainer J-6120. CAU- 
TION: Do not liff on oufpuf shaft after J-6120 is 
removed. 


11. Position needle bearing and retainer in counter- 
bore of output shaft and retain with petrolatum 
(Fig. 7D-88). 


12. Apply Hydra-Matic oil to faces of seven drive 
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Fig. 7D-86 Installing Rear Unit Clutch Backing Plate 


Fig. 7D-87 Installing Output Shaft and 
Reverse Drive Flange Snap Ring 


and seven driven plates, and alternately install them 
in rear unit drum. Start with drive (composition) 
plate and finish with driven (steel) plate. Assemble 
driven plates with lugs registering in rear unit drum 
slots (Fig. 7D-88) and so .03” wide saw slots in driven 
plate lugs are all in line (Fig. 7D-89). NOTE: Indexing 
the saw slots nests the plates together so that the 
waves are all in the same direction (no gaps between 
plates). 


13. Install mainshaft and sun gear assembly into 
output shaft in rear unit, meshing sun gear with 
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Fig. 7D-88 Installing Rear Unit Clutch Plates 
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Fig. 7D-89 Notches in Rear Unit Clutch Driven Plate 


planet pinions of output shaft. 


14. Assemble rear unit clutch hub to rear end of 
intermediate shaft if it was removed. Open side of 
hub goes toward front end of shaft on end with long- 
est spline and long machined surface. 


15. Apply petrolatum to two bronze thrust washers 
and backing washer and affix small diameter washer 
to rear side and large washer to front side of clutch 
hub (Fig. 7D-90). Place backing washer, flange up, on 
the large thrust washer. 


16. Lower intermediate shaft and clutch hub with 
thrust washers into rear drum (Fig. 7D-90). NOTE: 
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Fig. 7D-90 Installing Intermediate Shaft and 


Clutch Hub into Plates 
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Fig. 7D-91 Installing Rear Clutch Piston into Rear 


Clutch Drum Sleeve (Cylinder) 


Pick up clutch drive plates by rotating intermediate 
shaft. Do not drive or force clutch hub into mesh 
with drive plates. 

17. Install rear clutch piston in rear clutch cylinder 
as follows: 

a. Install new inner seal on hub of clutch cylinder 
with lip down. 

b. Install new outer seal on piston with lip facing 
away from spring bore side (Fig. 7D-91). 

c. Start piston into cylinder using flat edge of 
screwdriver to compress seal (Fig. 7D-91); then press 
piston into place. 

d. Insert eight clutch release springs in bores of 
piston. 

e. Place spring retainer on springs with tangs 
facing up. Compress springs using tools J-4670 and 
J-6129 (Fig. 7D-92). 
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Installing Rear Clutch Release 
Spring Retainer Snap Ring 


Fig. 7D-92 
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Fig. 7D-93 Installing Rear Unit Sprag in Outer Race 


f. Install release spring retainer snap ring (Fig. 
7D-92). Remove compressor tools. 


18. Install rear sprag in outer race with shoulder 
side of sprag on counterbored side of outer race 
(Fig. 7D-93). 


NOTE: The sprag must be installed in this manner 
or it will operate backward. 


19. Lower sprag and outer race on rear unit inner 
race (rear clutch cylinder). NOTE: Push sprag part 
way down through outer race then rotate sprag coun- 
terclockwise to assist assembly (Fig. 7D-94). 


20. Install sprag retainer in rear unit outer race 
with large outside diameter up. Push retainer down to 
expose snap ring groove. 
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Fig. 7D-94 Installing Sprag and Outer Race 
on Inner Race 
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Fig. 7D-95 Installing Rear Unit Sprag Retainer 
Snap Ring 


21. Install spiral snap ring on rear sprag inner race 
(Fig. 7D-95). 


22. Lower rear unit cylinder and sprag assembly 
over end of intermediate shaft and into rear clutch 
drum, sprag side up. 


23. Secure cylinder and sprag assembly to rear unit 
drum with large snap ring. 


24. Install neutral clutch drum on rear unit with 
driven clutch plate lug slots up (Fig. 7D-96). 
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Fig. 7D-96 Installing Neutral Clutch Pates 
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Fig. 7D-97 Installing Neutral Clutch Piston 


25. Apply Hydra-Matic oil to five clutch drive 


plates (composition) and four driven plates (steel) 
(Fig. 7D-96). 


26. Install plates alternately using a release spring 
between steel plates. Start with composition plate 
and release spring then steel plate, etc. and end with 
composition plate and spring. 


27. Install seal on hub of case center support with 
lip facing toward bottom of piston cavity. 


28. Install seal on neutral clutch piston with lip 
facing side with dowel holes. 


29. Pilot neutral clutch piston into case center sup- 
port with notch in edge of piston aligned with lock 
screw hole in side of case center support (Fig. 7D-97). 
This alignment assures that dowels will enter dowel 
holes. Start seal into case center support by compress- 
ing with fingers. 


30. Install two oil rings in ring grooves of case 
support hub (Fig. 7D-98). 
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Fig. 7D-98 Case Support Oil Rings in Place 
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Fig. 7D-99 Installing Hook Type Oil Ring on 
Intermediate Shaft 


31. Center rings on hub and carefully lower case 
support assembly into rear clutch cylinder of rear 
unit so as not to damage bushing or break oil rings. 
If properly centered, oil rings on hub of case support 
will be compressed by taper in hub of rear clutch 
cylinder. 


32. Install hook type oil seal ring on intermediate 
shaft (Fig. 7D-99). 


33. Slide clutch retainer J-6135 over end of inter- 
mediate shaft screw end up, apply pressure to com- 
press clutch release springs, and tighten lock bolt 
(Fig. 7D-100). 


34. Rotate the case center support so that the right 
hand edge of cup plug in the center support is aligned 
with left edge of the first neutral clutch plate slot to the 
right of the neutral clutch drum key slot as illustrated 


Fig. 7D-100 Installing Rear Unit Clutch Retainer 
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Fig. 7D-101 Removing Torus Feed Valve 


(Fig. 7D-100). CAUTION: This alignment must be 
accurate so as to ensure alignment of oil passage be- 
fween pump and case when pump is installed. 


35. Mark the rear drum to indicate the alignment 
of the neutral clutch drum key slot (Fig. 7D-100). 
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PUMP AND OVERRUN CLUTCH 
DISASSEMBLY 


1. Remove four pump cover to body attaching 
SCrews. 


2. Lift pump cover from body. CAUTION: If cover 
sticks or hangs up on dowels, tap with soff hammer 
to remove. Do not pry between cover and body. 
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Fig. 7D-102 Removing Oil Cooler Check Valve 
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Fig. 7D-103 Removing Pump Slide 


3. Using needle nose pliers, remove pin which 
holds torus feed valve retainer (place finger against 
retainer to prevent it from flying out). Remove re- 
tainer, spring and torus feed valve (Fig. 7D-101). 


NOTE: If valve tends to stick, it may be removed 
after slide is removed. 


4. Remove cooler check valve pin with needle nose 
pliers (while holding spring), and remove spring and 
ball (Fig. 7D-102). 


5. Remove pump rotor and top vane ring (vane 
ring may have adhered to pump cover when cover 
was removed and vanes may stay with rotor). 


6. Remove seven vanes. 


OVERRUN 
CLUTCH 
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Fig. 7D-104 Removing Front Sprag Retaining Ring 
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Fig. 7D-105 Pump and Overrun Clutch—Exploded 


7. Remove bottom vane ring. 12. Turn piston (rear) side of pump down and 
gently tap outer periphery of piston side with soft 
hammer to remove overrun clutch piston from its 
bore. Remove seals from piston and hub in pump. 


8. Push slide toward priming springs, then lift it 
out of body at opposite end (Fig. 7D-103). 


9. Remove inner and outer pump priming springs. 


10. Turn pump over and remove sprag inner race, INSPECTION 
if it was not previously removed, and spiral retaining 1. Inspect all passages in pump body and cover for 
ring (front. sprag to pump) using small screwdriver dirk: of sestrictions “using tag wine “and. comoressed 
oncnecdic ose Diets (hag. x104); air (Figs. 7D-106 through 110). 

11. Remove sprag assembly from pump. Do not 2. Check fit of slide in pump body to make certain 
disassemble sprag. If it is damaged a new one should it slides freely. Examine slide for excessive wear or 
be used. NOTE: Do not remove outer race. scoring. 


LINE PRESSURE EXHAUST PRESSURE TO 
BOTTOM OF 
SLIDE 


CLUTCH | 
APPLY 


LINE 
PRESSURE 


“3-4 OIL (TO 
REDUCE LINE 


PRESSURE IN 
SUCTION DISCHARGE FOURTH SPEED) See ea er ir or 


SS couPLING INTAKE 


Fig. 7D-106 Passages in Pump Body (Front Side) Fig. 7D-107 Passages in Pump Body (Rear Side) 
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Fig. 7D-108 Passages in Pump Body 


3. Observe each pump vane. Pump vanes will 
normally have a polished surface on the side bearing 
against the slide and at the points where they con- 
tact the vane rings. If any wear is apparent at these 
points, pump should be replaced. 


4. Check priming springs, check valve spring and 
torus feed valve spring for collapsed coils or distor- 
tion. See page 7D-96 for free length. 


5. Measure wear of bushing in pump body as 
follows: 


a. Set front unit coupling on bench with cover side 
up. 

b. Fasten pump cover to body with one or two 
SCTeWs. 


c. Place pump cover and body assembly over front 
unit coupling driven torus shaft with cover down. 


d. Measure clearance between driven torus shaft 
and pump housing at the point shown in Fig. 7D-111 
using 14” width feeler gauges. (The thrust of the 
shaft against the bushing is taken at this point.) The 
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Fig. 7D-109 Passages in Pump Cover 
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Fig. 7D-110 Passages in Pump Cover 
clearance must not exceed .003”. If a .004” gauge can 
be inserted between the shaft and the bushing, the 
pump and the driven torus member of the front unit 
must be replaced. NOTE: Bushing should be flush 
with rear side (piston side) of pump and project 
slightly from front side. 


6. Examine pump body and pump cover slide sur- 
face contacts for smoothness. Also see that ball check 
valve seat and overrun clutch piston seal groove in 
pump body are in good condition. 


7. Check fit of torus feed valve in its bore to see 
that it slides freely. (Valve is serviced separately.) 


8. Examine rotor for cracks or wear. See that bush- 
ing in rotor is in good condition. Bushing should be 
flush with flat side and short on side with shoulder 
to allow clearance for bushing which projects from 
pump body. 


9. Examine front sprag outer race to see that it is 
not damaged. 
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Fig. 7D-111 Measuring Wear of Bushing in Pump Body 
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Fig. 7D-112 Installing Front Pump Slide 


10. Inspect overrun clutch piston for scoring or 
damaged seal groove. 


11. Inspect front unit sprag for damaged shoulder, 
cage, spring or scored sprags. 


12. Inspect sprag inner race for scored sprag sur- 
face or worn drive lugs. 


13. Inspect overrun clutch plate for worn lugs or 
facing. Plate should be flat. If flakes of facing mate- 
rial can be removed by scratching surface with thumb 
nail, plate should be replaced. Discoloration is not 
an indication of failure. 


14. Inspect overrun clutch release spring to see 
that it has five equally spaced waves approximately 
1%4”’ deep. 
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Fig. 7D-113 Installing Torus Feed Valve 


Fig. 7D-114 Installing Oil Cooler Check Ball 


ASSEMBLY 


1. Insert inner and outer priming springs in the 
recess in pump body (Fig. 7D-112). 


2. Position pump slide in pump body toward 
priming springs. Compress priming springs with slide 
until it drops into pocket of pump (Fig. 7D-112). 
Work slide in position. NOTE: Slide can not be im- 
properly installed. 


3. Insert torus feed valve in large bore on side of 
pump opposite priming springs with long land enter- 
ing first (Fig. 7D-113). 


4. Install valve spring, retainer (cupped side in) 
and valve retaining pin. Check free movement of the 
valve by moving slide. 


5. Insert oil cooler check ball in oil cooler passage 
nearest to dowel (Fig. 7D-114). Then install check ball 
spring and spring retaining pin. 


DRIVE SLOTS 


VANE RING 


Fig. 7D-115 Installing Vanes in Rotor 
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Fig. 7D-116 Installing Front Sprag in Hub of Pump Body 


6. Lay a vane ring in pump body, locating it con- 
centrically with slide bore. 


7. Install rotor in pump cavity with drive slots up 
(Fig. 7D-115). 

8. Install seven vanes in rotor with polished areas 
toward vane rings (Fig. 7D-115). 


9. Install second vane ring on top of rotor. Check 
for free rotation of rotor. 


10. Total clearance between vanes and slide, with 
vane rings installed should be .000”-.003”. Check 
with feeler guage between each vane and I.D. of 
slide to ensure clearance does not exceed .003” (with 
vanes contacting slide on one side, clearance should 
not exceed .003” on opposite side). If clearance is ex- 
cessive pump must be replaced. 


11. Attach front cover to pump body with four 
screws. Tighten to 15-18 lb. ft. torque. NOTE: Use 
short screw in hole nearest top of pump (opposite 
intake pipe hole). 

12. Install overrun clutch seal in hub of pump 
body with lip facing toward bottom of piston bore. 


13. Install outer seal on overrun clutch piston 
with lip facing side with dowel holes. 


14. Install overrun clutch piston in pump body. 
Compress seal with fingers. 


15. Install sprag into rear of pump shoulder side 
up (Fig. 7D-116). Rotate sprag counterclockwise while 
installing it. 

16. Secure sprag with spiral snap ring. 


17. Install sprag inner race into sprag with lug 
side up. Inner race must rotate counterclockwise from 
top. 

18. Place overrun clutch plate on top of piston in- 
dexing drive lugs with sprag inner race. NOTE: 
Clutch plate should be retained with petrolatum so 
it will not fall out when pump is installed in case. 


19. Coat overrun clutch thrust washer with petro- 
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Fig. 7ZD-117 Overrun Clutch Parts Installed in Pump 


latum and place washer on sprag inner race with 
drive lugs down and indexed with sprag outer race. 


20. Place clutch release spring on top of piston and 
retain with petrolatum (Fig. 7D-117). 


21. Install pump intake “O” ring seal in pump 
body. 
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Fig. 7D-118 Removing Coupling Cover 
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Fig. 7D-119 Front Unit Coupling Parts—Exploded 


FRONT UNIT COUPLING 


DISASSEMBLY 


The front unit coupling assembly is balanced after 
assembly at the factory, therefore, it is very impor- 
tant that the coupling cover always be installed in 
coupling in its original position. 


In production the No. 1 exhaust valve in the cover 
and the gap in snap ring are aligned with a locating 
mark in the driving torus shell. If this mark is not 
visible, scribe mark the cover shell in line with the 
gap in snap ring. When reassembling, align all parts 
exactly the same, including the gap in snap ring. 


1. Rest front unit coupling assembly in holding 
fixture J-6116 (Fig. 7D-118). 


2. Remove large snap ring retaining coupling cover 
to drive torus shell. 


3. Install two coupling exhaust valve retainers 
J-6122 to hold exhaust valves in position when re- 
moving cover (Fig. 7D-119). 


4. Remove coupling cover from coupling using re- 
mover J-6121 (Fig. 7D-118) as follows: 


a. Place cross piece of remover J-6121 on end of 
torus shaft with end of shaft indexed in counterbore 
on underside of tool. 


b. Screw stud at end of each leg into holes in 
coupling cover until they bottom (nuts on studs 
should be backed off so they will not contact cross 
piece). 


c. Insert long stud of J-6121 through coupling and 


cross piece. Index bottom end with hole in clutch 
unit holding fixture so it cannot turn. Install washer 
and nut on upper end and tighten securely. 


d. Tighten nuts on four studs evenly and only 
a small amount at a time to pull cover out of unit. 


5. Remove tool J-6121. 
6. Remove coupling cover from unit. 


7. Hold fingers over valves so they will not be 
ejected and remove coupling exhaust valve retainers 
J-6122 and exhaust valves and springs from cover. 
Remove seal rings from outer diameter of cover and 
discard. 


8. Remove driven torus member by pulling up on 
shaft, and remove bronze and steel thrust washers. 


9. Remove drive torus member from holding fix- 
ture J-6116. 


INSPECTION 


1. Inspect vanes in both torus members to see that 
they are not loose or damaged. 


2. Inspect steel and bronze thrust washers used 
between the drive and driven torus members to see 
that they are not worn excessively. 


3. Inspect bushing in front end of driven torus 
shaft and outer polished surfaces on shaft. Also check 
to see that hook type oil rings and ring lands are in 
good condition. 


4. Insert coupling exhaust valves in bores of cou- 
pling cover to see that they operate freely (valves are 
serviced separately). Observe coupling exhaust valve 
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Fig. 7D-120 Plugs in Exhaust Valve Signal Oil 
Passages in Coupling Cover 


springs for collapsed or distorted coils (Fig. 7D-119). 

5. Inspect front unit torus coupling cover for burrs 
or scratches on outer diameter caused by removal of 
cover. Burrs or scratches can usually be cleaned up 
with crocus cloth. Check for excessive wear of bush- 
ing in cover and condition of hook type ring and 
ring land. Inspect oil seal grooves of cover hub to 
ensure they are not damaged. Make sure signal oil 
passages in coupling cover are open and that plugs 
are in place (Fig. 7D-120). 


ASSEMBLY 


1. Place drive torus in holding fixture J-6116 with 
hub down. 


2. Install steel, then bronze thrust washer in drive 
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Fig. 7D-121 Installing Thrust Washers in Drive Torus 


Fig. 7D-122 Installing Driven Torus into Drive Torus 


torus member (Fig. 7D-121). 


3. With oil rings in place on driven torus shaft, 
install driven torus into drive torus (Fig. 7D-122). 


4. Install two new torus cover square ring seals 
making sure seals are square in grooves. Apply petro- 
latum freely to lubricate seals for installation of cover 
into drive torus. 


5. Install springs and coupling exhaust valves in 
cover and install valve retainers J-6122. 


6. Insert cover into drive torus shell indexing No. 1 
exhaust valve (or mark made during disassembly) 
with mark on drive torus shell. Tap lightly on inner 
diameter of cover to position cover fully into shell 
(Fig. 7D-123). The cover will be secure when snap 
ring groove in torus shell shows evenly above cover. 


Fig. 7D-123 Installing Torus Cover into Drive Torus Shell 
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Fig. 7D-124 Removing Snap Ring, Reverse Piston 
Release Spring and Retainer 


7. Remove two retainers J-6122 from cover. 


8. Install snap ring to retain torus cover in drive 
torus shell with gap in snap ring aligned with No. 1 
exhaust valve. NOTE: Cover, shell and gap in snap 
ring must be replaced in original alignment to main- 
tain balance of unit. 
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REVERSE CLUTCH PISTON HOUSING 
DISASSEMBLY 


1. Remove large snap ring retaining wave type 
reverse piston release spring and retainer (Fig. 7D-124). 


2. Remove retainer and release spring. 


3. Lift reverse piston from reverse clutch piston 
housing (Fig. 7D-125). 


4. Remove bearing to housing snap ring. 


5. Tap bearing out rear of housing. 


INSPECTION 


1. Check passages in reverse piston housing (Fig. 
71-126) to see that they are not restricted or intercon- 
nected. 


Fig. 7D-125 Removing Reverse Piston from 
Reverse Clutch Housing 
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Fig. 7D-126 Passages in Reverse Clutch 
Piston Housing 


2. Check three piston dowel pins in the reverse 
piston housing for tightness. Also, check for burrs, 
scratches or nicks in housing. 


3. Inspect rear bearing. 


4. Observe reverse clutch piston for scoring, nicks, 
or burrs (Fig. 7D-127). Check oil seal grooves to see 
that they are in good condition. 


5. Observe reverse internal gear for possible dam- 
age to clutch surface on outer periphery or damaged 
internal gear teeth. Thrust washer surface on back of 
gear must not be damaged. Check bushing in center 
hole of gear flange for scoring or damage (Fig. 
7D-128). 


6. Inspect reverse internal gear to reverse piston 
housing hub thrust washer for excessive wear. 


7. Inspect reverse clutch stationary cone for exces- 
sive wear or cracks. 


8. Check reverse clutch release spring for bent 
fingers. 


9. Inspect reverse planet carrier for worn or dam- 
aged teeth or worn roller bearings. Also check splines 
and parking lugs on outer diameter of carrier. 


10. Inspect reverse piston release spring. It should 
have five equally spaced waves approximately 1%” 
deep. 


ASSEMBLY 


1. Place tool J-7577 over inner hub of reverse 
piston housing (Fig. 7D-129). 
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Fig. 7D-127 Reverse Clutch Piston, Housing and Parts—Exploded 


2. Lower reverse piston over tool, rotating it to 
engage dowel pins. 

3. Compress outer piston seal to facilitate its enter- 
ing into bore of cylinder. Use care so as not to dam- 
age piston seals during installation. 

4. Remove tool J-7577. 

5. Place release spring and retainer on piston and 
install large retaining snap ring (Fig. 7D-127). NOTE: 
Rear bearing will be installed after reverse piston 
housing is attached to transmission case. 
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GOVERNOR 
DISASSEMBLY 


1. Remove two cover to governor driven gear at- 
taching screws (Fig. 7D-131). 
2. Remove cover plate, G-2 bushing retaining pin, 
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Fig. 7D-128 Reverse Clutch Parts—Exploded 


G-2 bushing and plunger assembly, and bushing stop 
washer. 


3. Remove G-2 plunger from bushing. 
4. Remove four governor oil rings. 


5. Remove governor driven gear only if it needs re- 
placement. 


INSPECTION 


1. Inspect governor rings and ring lands. Rings 
must be free in grooves. If lands are damaged or 
worn thin, replace governor assembly. 


2. Inspect G-1 plunger for free movement. Plunger 
should be held in extended position by spring pres- 
sure. 


3. Inspect G-2 plunger for free movement in bush- 
ing. 


Fig. 7D-129 Installing Reverse Piston in Housing 
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Fig. 7D-130 Reverse Clutch Piston and Housing Parts—Exploded 


4. Inspect governor drive and driven gears. 


ASSEMBLY 


1. Insert G-2 bushing stop washer in body (Fig. 
7D-131). 
2. Install G-2 (secondary) plunger into bushing. 


3. Install G-2 bushing and plunger assembly into 
governor body. 


4. Rotate bushing to align recess in bushing to 
accept retaining pin and install pin. 


5. If the governor driven gear was removed, install 
it over governor tower and roll the pin. 


6. Attach governor cover plate to body with two 
screws entering driven gear. Overhang of plate must 
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Fig. 7D-131 Governor Parts—Exploded 


be toward G-2 weight. Use care not to drop bushing 
retaining pin. 


7. Install four governor oil rings. 
Installation ......................... Page 7D-78 


SERVO AND ACCUMULATOR 
DISASSEMBLY 


1. Remove servo piston from servo body (Fig. 
7D-132). 


2. Remove cover attaching screws; then remove 
cover and discard gasket. 


3. Remove TV accumulator stop pin and accumu- 
lator valve plug retainer. 


4. Remove plug, accumulator valve, spring, and 
TV accumulator plug. 


5. Remove accumulator piston and spring from 
accumulator and servo body. 


6. Compress accumulator spring and remove re- 
taining washer. 


7. Remove accumulator piston pin from accumu- 
lator piston. NOTE: Do not remove small retaining 
ring from piston pin. 


8. Remove oil seal ring from accumulator piston. 


INSPECTION 


1. Inspect accumulator and servo pistons for dam- 
aged oil rings, scores, or burrs in the ring land grooves 
(Fig. 7D-132). 


2. Inspect accumulator spring and servo spring 


SUPER HYDRA-MATIC TRANSMISSION 7D-67 


SERVO AND OIL RING 
ACCUMULATOR 
BODY 


RETAINING  gaQee \ SPRING 
WASHER ae \ 


ACCUMULATOR oN SERVO 

“<2 PISTON 
ACCUMULATOR aun a 
PISTON PIN 


RETAINING ACCUMULATOR T.V. ACCUMULATOR 


RING PISTON ry VALVE 


OIL RING 


GASKET ACCUMULATOR 


& ea VALVE SPRING 


STOP rae R 
@ 


ACCUMULATOR 
VALVE PLUG 


RETAINER ACCUMULATOR 


VALVE PLUG 


ACCUMULATOR VALVE 


Fig. 7D-132 Servo and Accumulator—Exploded 


for collapsed or distorted coils and proper length 
(page 7D-96. NOTE: Slight wear “bright spots’ on 
side of accumulator spring indicates slight contact TRIMMED T.V. EXHAUST 
which is permissible. 

3. Inspect accumulator body for restricted passages 
(Fig. 7D-133), scores or burrs. 


4. Inspect accumulator valve spring for collapsed 
or distorted coils and proper length (page 7D-96). 
Check trimmer valve operation in its bore. (Accumu- 
lator valve is serviced separately.) 


5. Check to see that accumulator valve retainer 
pin bottoms in its bore so it cannot fall out. 


ASSEMBLY 


1. Install oil ring on accumulator piston (Fig. 
7D-132). 

2. Assemble accumulator piston stem in piston 
with small retaining ring towards flat side of piston. 


3. Place accumulator spring over stem end of 
piston, compress spring and install spring retaining 
washer. 

4. Install TV accumulator plug, slotted end last EXHAUST 
and align the slot in plug with vent passage. NOTE: 
A small screwdriver may be used with care to align 
the valve in the bore. 


Fig. 7D-133 Oil Passages in Servo and 
Accumulator Body 
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Fig. 7D-134 Accumulator Piston Assembly Installed 
in Accumulator Body 


5. Install accumulator valve spring in accumulator 
valve and install valve and spring, spring end first, 
into bore. 

6. Insert accumulator valve plug in bore. 


7. Install the TV accumulator plug stop pin into 
vent passage and slot in plug. 


8. Install plug retainer in body and in the groove 
in the plug. 


9. Install accumulator piston assembly in accumu- 
lator (Fig. 7D-134). 
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Fig. 7D-135 Components of Control Valve Assembly 


10. Attach accumulator gasket and cover with five 
screws being careful not to damage the accumulator 
piston oil ring. 
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Fig. 7D-136 Clutch Valve Parts—Exploded 
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Fig. 7D-137 Shift Valve Parts—Exploded 


CONTROL VALVE ASSEMBLY 


DISASSEMBLY OF COMPONENTS 


The complete control valve assembly for the con- 
trolled coupling Hydra-Matic transmission consists 
of three individual assemblies and two spacer plates 
connected to a channel plate (Fig. 7D-135). In the dis- 
assembly and assembly procedure each individual 
body should be disassembled, cleaned and inspected, 
and assembled before going to the next body. This 
should be done to avoid confusion of component 
parts. The names of these individual assemblies are: 


A. Clutch Valve. 
B. Shift Valve. 
C. Manual Valve. 


1. Remove three screws retaining the shift valve 
assembly to channel plate and remove shift valve 


assembly (Fig. 7D-135). 


2. Remove two screws retaining the clutch valve 
assembly to channel plate and remove the clutch 
valve assembly. 


3. Remove channel plate to valve body spacer 
plate. 


4. Remove three screws securing the manual valve 
assembly to channel plate and remove assembly. 


5. Remove channel plate to case spacer plate. 


6. Remove coupling fill thermostatic element from 
channel plate. 


CLUTCH VALVE 


DISASSEMBLY 


1. Remove three screws retaining the clutch valve 
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Fig. 7D-138 Manual Valve Parts—Exploded 


body front plate and remove plate (Fig. 7D-136). 
2. Remove transition valve and spring. 


3. Remove coupling signal valve, coupling valve, 
coupling valve spring, and plug from the clutch valve 
body. 


4, Carefully remove the two screws retaining the 
clutch body rear plate and remove the plate and oil 
screen retaining clip. 


5. Remove inner and outer limit valve springs. 


6. Remove limit valve spring washer and limit 
valve. 


INSPECTION 


1. Inspect each valve carefully to ensure they are 
free from burrs and not damaged in any way. Re- 
move burrs carefully with fine stone. Valves have 
sharp corners to prevent dirt from wedging between 
valve and body; therefore, when removing burrs, do 
not round off square edges. 


2. Inspect each valve and plug for free movement 
in its respective bore and operating position. Valves 
can be assumed to be free in their operating positions 


if they will fall of their own weight in their respective 
bores when valve body is shaken slightly. Do not drop 
valves. 


3. Inspect springs for distortion or collapsed coils. 
Refer to page 7D-96 for spring specifications. 


ASSEMBLY 
1. Install limit valve, stem end out (Fig. 7D-136). 


2. Install limit valve washer, inner spring and 
outer spring. 


3. Attach rear plate and retainer clip to clutch 
body with one screw through the clip. Leave the 
screw loose. 


4. Rotate plate over the limit valve springs while 
holding springs compressed and install the remaining 
screw. Then tighten both screws. 


5. Insert coupling valve plug, spring, coupling 
valve and coupling signal valve in valve body. 


6. Insert spring in transition valve, then install the 
transition valve and spring, spring first, into the 
clutch body. 
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7. Attach clutch body front cover with three at- 
taching screws. 


Assembly of Components ............ Page 7D-72 


SHIFT VALVE 


DISASSEMBLY 


1. Remove neutral clutch by-pass valve from shift 
valve body (Fig. 7D-137). 


2. Remove two screws retaining the regulator body 
cover and remove cover. 


3. Remove three screws retaining the regulator 
body. Remove regulator body, end plate, and two 
TV valve plugs together. 


4. Remove the 2-3 and 3-4 TV valve plugs from 
regulator body. 


5. Remove the neutral clutch spring, 2-3 shift 
valve spring, 2-3 TV spring, and 3-4 shift valve 
spring from the shift body. 


6. Remove the neutral clutch regulator valve, 2-3 
shift valve, and 3-4 shift valve. 


7. Remove four screws retaining the shift valve 
body plate and remove plate. 


8. Remove governor boost valve, 2-3 governor 
valve, and 3-4 governor valve. 


INSPECTION 


1. Inspect each valve carefully to ensure they are 
free from burrs and not damaged in any way. Re- 
move burrs carefully with fine stone. Valves have 
sharp corners to prevent dirt from wedging between 
valve and body; therefore, when removing burrs, do 
not round off square edges. 


2. Inspect each valve and plug for free movement 
in its respective bore and operating position. Valves 
can be assumed to be free in their operating positions 
if they will fall of their own weight in their respective 
bores when valve body is shaken slightly. Do not 
drop valves. 


3. Inspect springs for distortion or collapsed coils. 
Refer to page 7D-96 for spring specifications. 


ASSEMBLY 


1. Install 3-4 governor valve with round end facing 
out (Fig. 7D-137). 


2. Install 2-3 governor valve and governor boost 
valve. 


Fig. 7D-139 Coupling Fill Thermostat Installed 


3. Attach shift valve body plate with four screws. 


4. Install the neutral clutch regulator valve, 2-3 
shift valve, and 3-4 shift valve. 


5. Insert the neutral clutch valve spring, 2-3 TV 
spring, 2-3 shift valve spring, and 3-4 shift valve 
spring in the shift valve body. 


6. Install the 2-3 and 3-4 TV valves in the regu- 
lator body, so that small ends will be toward shift 
valves. 


7. Mount regulator valve body and plate to valve 
body using the one plate attaching screw. 
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Fig. 7D-140 Components of Control Valve Assembly 
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Fig. 7D-141 Tightening Shift Valve and Clutch Valve 


Body Attaching Screws : 
8. Then, carefully align. and secure the regulator 
body to shift valve body with two screws. 
9. Attach the regulator body cover. 


10. Install neutral clutch by-pass valve in shift 
valve body. 


MANUAL VALVE 
DISASSEMBLY 


1. Remove two screws retaining the TV lever stop 
and remove stop (Fig. 7D-138). 


NOTE: Do not tamper with the factory adjusted 
TV stop adjusting screw. 


2. Remove detent valve. 


3. Remove TV plunger and guide and separate 
plunger from guide. 


4. Remove TV spring. 


5. Remove detent spring. 
6. Remove throttle valve. 


7. Remove thermostatic element retaining clip and 
element. 


NOTE: Do not tamper with the small thermostatic 
element adjusting screw which is preset at factory. 


8. Clip one end of the reverse blocker piston re- 
taining pin. 


9. While holding thumb over the reverse blocker 
piston bore, remove retaining pin. 


10. Remove reverse blocker piston spring and 
piston. 


INSPECTION 


1. Inspect each valve carefully to ensure they are 
free from burrs and not damaged in any way. Re- 
move burrs carefully with fine stone. Valves have 
sharp corners to prevent dirt from wedging between 
valve and body; therefore, when removing burrs, do 
not round off square edges. 


2. Inspect each valve and plug for free movement 
in its respective bore and operating position. Valves 
can be assumed to be free in their operating positions 
if they will fall of their own weight in their respective 
bores when valve body is shaken slightly. Do not drop 
valves. 


3. Inspect springs for distortion or collapsed coils. 
Refer to page 7D-96 for spring specifications. 
ASSEMBLY 


1. Install reverse blocker piston, slotted end out 
(Fig. 7D-138). 


2. Insert reverse blocker piston spring and hold it 
compressed while installing a new retaining pin. 
Crimp the pin to secure it. 


3. Install TV thermostatic element and clip. 


4. Install throttle valve, large land first, into the 
manual body. 


5. Insert TV spring in the TV bore. 
6. Install detent valve spring in detent bore. 


7. Install detent valve, long land last, in the detent 
bore. 


8. Insert TV plunger in the guide and install both 
parts into the TV bore. 


9. Attach the TV lever stop. 


ASSEMBLY OF COMPONENTS 


1. Place the coupling fill thermostatic element in 
channel plate (Fig. 7D-139). 


2. Lay channel plate to case spacer over channel 
plate and coupling fill element. 


3. Place manual valve body assembly over channel 
plate to case spacer and attach with three screws. 
Leave screws one turn loose for final alignment (Fig. 
7D-140). 
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4. Turn the assembly over and position the channel 
plate to valve body spacer. 


5. Lay the shift valve body in place opposite the 
manual body and secure with three screws. Leave 
screws loose. 


6. Attach clutch valve body in place with two 
screws, leaving screws loose. 


7. Use the five valve body to case attaching bolts 
as guides through valve bodies and tighten the five 
shift valve and clutch valve body attaching screws 
(Fig. 7D-141). 


8. Remove five bolts used as guides. 


9. Turn assembly over and tighten three manual 
valve body screws. 


Installation .........0....... 0.00004. Page 7D-82 


FLYWHEEL HOUSING OIL SEAL 


REMOVAL 


Drive the seal out of housing by inserting a blunt 
punch through housing oil drain back hole. 


REPLACEMENT 


1. Rest flywheel housing on recess end of support 
J-7027. 


Fig. 7D-142 Installing Flywheel Housing Oil Seal 


Fig. 7D-143 Staking Oil Seal in Place 


2. Apply light coat of sealer (0.665) on periphery 
of seal casing and place seal in bore of housing (lip 
down). 


3. Inspect seal installer J-7026 to make sure no 
burrs are present which would damage seal. 


4. Place installer in seal and drive seal into place 
(Fig. 7D-142). 


5. Stake seal at three housing reinforcement bosses 
with punch provided with tool (Fig. 7D-143). 


PRESSURE REGULATOR 


DISASSEMBLY 


1. Remove pressure regulator valve stop (Fig. 
7D-144). 


2. Remove reverse booster plug. 


3. Remove seal from pressure regulator plug and 
discard. 


INSPECTION 


1. Inspect pressure regulator valve (Fig. 7D-144) 
for nicks or scores and free movement in pump body. 
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Fig. 7D-144 Pressure Regulator Parts—Exploded 
Inspect drilled passages in valve to make sure they 
are not obstructed. 


2. Inspect pressure regulator spring for distortion, 
collapsed coils and free length (page 7D-96). 


3. Inspect drilled passage in pressure regulator 
plug to see that it is not obstructed. 


4. Inspect reverse booster plug and regulator valve 
stop to see that they are not nicked or burred and 
that they move freely in their bores. 


ASSEMBLY 


1. Install new ‘“O” ring seal on pressure regulator 
plug (Fig. 7D-144). 


2. Apply a small amount of petrolatum in bore of 
pressure regulator plug and in bore of reverse booster 
plug to keep parts in place after assembly. 


3. Install reverse booster plug in pressure regu- 
lator sleeve. 


4. Install pressure regulator valve stop in reverse 
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Fig. 7D-145 Installing Torus Check Valve in 
Driven Torus 


booster plug. 
Installation: ¢2.<2 «ova Rives bh Se hence Page 7D-80 


DRIVEN TORUS MEMBER CHECK VALVE 
DISASSEMBLY 


1. Hold finger or cloth over torus check valve bore 
and remove cotter pin. 


2. Turn torus member over and tap lightly to work 
valve and spring out. 


ASSEMBLY 
1. Install spring in torus check valve (Fig. 7D-145). 


2. Install spring and check valve into torus mem- 
ber, making sure valve fully seats in bore. 


3. Retain valve with cotter pin. NOTE: Check by 
pushing valve with brass rod to ensure it works freely. 


INSTALLATION OF UNITS INTO CASE 


INSTALL DETENT SPRING AND ROLLER 


1. Place the detent spring and roller assembly on 
mounting pad in case and start attaching bolt into 
tapped hole. 


2. While holding the inside detent lever in position 
in the case to act as a guide while centering the 
roller in detent, tighten attaching bolt to 15-18 Ib. ft. 
torque (Fig. 7D-147). 


3. Bend lock tab of retaining clip against bolt 
head. 


INSTALL PARKING BRAKE LINKAGE 
1. Place parking pawl pin spacer (Fig. 7D-146) in 
recess in case (Fig. 7D-147). 


2. Position parking brake pawl and brake lever 
assembly in case with brake lever on pivot in case. 
Locate parking pawl at pawl pin hole and insert pin 
through case, pawl and spacer until shaft bottoms. 


3. Position parking brake lever spring in bracket 
with long end toward rear. Slide bracket and spring 
assembly onto pivot shaft with short end of spring 
under parking brake bracket. Hook long end of spring 
under parking brake lever. 


INSTALL INSIDE DETENT AND THROTTLE 
LEVERS 
1. Install a new ‘O” ring on manual lever shaft. 
2. Place detent lever in position against the detent 
roller so that the dowel pin on the parking brake 
bracket is between the lever and outside of case. 
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Fig. 7D-146 Throttle, Manual, and Parking Parts—Exploded 


3. Insert the manual lever shaft through side of 
case, align serrations 1n detent lever with serrations 
on shaft and slide lever onto shaft. 


; | DETENT LEVER 
4. Tighten set screw while holding lever as shown 3 
in Fig. 148. : 
: 005”—.010” 
5. Install a new “O” ring seal on TV lever shaft. oa, “TREE GAUGE 


6. Insert the TV shaft through manual lever shaft. 
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Fig. 7D-147 Installing Detent Spring and Roller Fig. 7D-148 Installing Inside T.V. Lever 
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Fig. 7D-149 Installing LO Band 


7. Install inside TV lever on TV shaft with lever 
facing out. 

8. Using .005”-.010” feeler gauge between inside 
TV lever and detent lever (Fig. 7D-148) press TV lever 
onto TV shaft as far as possible and tighten lock screw 
to 10-12 Ib. ft. torque. 

9. Pull on outside TV lever to be sure inside TV 
lever is secure on shaft. 


INSTALL LO BAND 


1. Install LO band through front end of transmis- 
sion case with the band ends facing rearward in a 
horizontal position (Fig. 7D-149). (Anchor support 
hole should face right hand side.) 

2. When band is approximately half-way through 
transmission case, with band still horizontal, rotate 
band so that ends are in cavity in case above anchor 
pin and rotate band into position. 

3. Position band end on anchor in the case. 
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Fig. 7D-150 Alignment of Case Center Support 
in Transmission Case 


INSTALL REAR UNIT, NEUTRAL CLUTCH, 
AND CASE SUPPORT 

1. Install neutral clutch key in case using petro- 
latum to hold it in place. Position rounded side 
toward front to provide lead for guiding neutral 
clutch drum over key. 

2. Install rear unit, neutral clutch, and case sup- 
port assembly into case as follows: 

a. Insert output shaft end of assembly part way 
into front of case and then rest rear unit drum on 
case, while holding intermediate shaft. 

b. Rotate neutral clutch drum until groove for 
neutral clutch key is up. 

c. With parts aligned, slide assembly into case, 


' engaging neutral clutch drum key with slot in clutch 


drum. Parts must be aligned so that imaginary cen- 
ter lines through the neutral clutch apply and rear 
clutch apply ports in case center support intersect 
like ports in the transmission case (Fig. 7D-150). 


When properly installed, snap ring groove in case 
will be visible at front edge of case support. NOTE: 
If units fit tightly in case, assembly may be facilitated 
by pulling on output shaft. Also make sure low band 
does not cock on rear unit drum and hold unit. 


d. With ring gap located opposite oil passages (to 
eliminate any chance of gap ends damaging bore area 
at passages), slide snap ring into transmission case 
against center support. Tap snap ring with screw- 
driver if necessary to ensure it is seated fully in 
groove. 


INSTALL REVERSE PARTS 


1. Install reverse planet carrier on output shaft, 
aligning splines and pinions (Fig. 7D-151). 
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Fig. 7D-151 Installing Reverse Planet Carrier 
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Fig. 7D-152 Installing Reverse Internal Gear 


2. Install reverse stationary cone key in case with 
rounded side toward rear and retain with petrolatum. 

3. Install stationary cone making sure that cone 
aligns with key. If cone sticks, tap very gently until 
seated. 

4. Install reverse clutch release spring on carrier. 
Tangs must face away from carrier. 


5. Install reverse internal gear on carrier (Fig. 
7D-152). 


6. Place reverse internal gear to reverse clutch 


Fig. 7D-153 


Installing Reverse Clutch Housing 
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Fig. 7D-154 Installing Rear Bearing 


housing hub thrust washer against internal gear. 


7. Affix a new gasket to the reverse clutch housing 
with petrolatum. 


8. Install governor feed and G-2 line screens in re- 
verse clutch housing governor feed line and G-2 line 
(screens are identical). 


9. Slide housing over end of output shaft (Fig. 
7D-153) and secure to transmission case with one bolt 
as shown in Fig. 7D-154. 


10. Remove rear unit clutch retainer J-6135 from 
intermediate shaft. 


11. Drive rear bearing over output shaft using 
bearing installer J-6133-A (Fig. 7D-154) until the 
snap ring groove on output shaft can be seen behind 
the rear bearing. If bearing is a slip fit on output shaft, 
slide snap ring over shaft against bearing, pull shaft 
rearward and push snap ring into groove (Fig. 7D- 
156); however, if snap ring will not seat in groove, 
rotate unit to position output shaft down, then drive 
snap ring into place with installer J-6133-A. 


Fig. 7D-155 Checking Mainshaft End Play 
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Fig. 7D-156 Installing Governor Drive Gear 


12. After bearing retaining snap ring is installed 
in groove of output shaft, install bearing retaining 
snap ring in reverse clutch housing. 


13. Attach extension housing to transmission case 
with bolt at each long ear. 


14. Check main shaft end play as follows: 
a. Install dial indicator support J-6126. 


b. Install collar of end play checking fixture J-6127 
on intermediate shaft and secure in position by in- 
stalling Truarc snap ring on main shaft (Fig. 7D-155). 
Attach fixture to collar by threading fixture securely 
onto collar. 


c. Install J-8001 dial indicator (Fig. 7D-155). 


d. Move main shaft back and forth to check end 
play of main shaft. Be sure to get free main shaft 
end play. Forcing main shaft will give inaccurate 
reading. 


Fig. 7D-157 Installing Rear Oil Seal 
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Fig. 7D-158 Installing Pump 


Subtract end play of rear unit sun gear on main- 
shaft (page 7D-40) from mainshaft end play. The dif- 
ference is the actual end play of the rear unit and 
should be .004”-.013”. If reading is outside these 
limits, it is necessary to remove and disassemble the 
clutch unit so that the correct thrust washer, as 
selected from table on page 7D-80, can be installed be- 
tween the rear unit planet carrier and the reverse 
drive flange. 


e. Remove end play checking tool. 
15. Remove extension housing. 


16. Install governor drive gear front retaining snap 
ring. 


17. Install governor drive gear key in output shaft. 


PUMP LO 
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Fig. 7D-159 Rotating Pump and Case Center Support 
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18. Slide governor drive gear on output shaft, 
locating slot in gear over key (Fig. 7D-156). 


19. Install second snap ring to retain governor 
drive gear. 


20. Install governor in reverse clutch housing as 
follows: 


a. Align gaps of rings in up position. 


b. Compress rings by hand and work governor 
into bore in reverse clutch housing. 


21. Affix gasket to reverse clutch housing with 
petrolatum and slide extension housing over output 
shaft against reverse clutch housing. 


22. Thread seven extension housing bolts into case 
finger tight. 


23. Tighten all bolts to 25 lb. ft. torque. 


24. If rear oil seal was removed, coat outer casing 
of new seal with gasket sealing compound and drive 
seal into housing with installer J-5154-A (Fig. 7D-157). 


25. Install speedometer driven gear assembly. 


INSTALL PUMP AND OVERRUN CLUTCH 


1. Screw two studs from tool J-6121 into two of 
the three 34” x 16 tapped holes in case center support. 


2. Install the small ‘‘O” ring in the rear clutch 
apply hole in the pump. 


3. Pilot pump and overrun clutch assembly over 
intermediate shaft and studs (Fig. 7D-158)} making 
sure intake pipe holes in pump and case are aligned. 


4. Secure pump to case with one screw; then re- 
move two pilot studs and install remaining two 
SCrews. 


5. Tighten all three screws then back off 1% turn. 


NOTE: If pump locking screw cannot be installed 
through case and into pump, the pump and center 
support can be rotated together as required using one 
pump screw as illustrated in Fig. 7D-159. 


6. Apply air pressure in neutral clutch apply hole 
(Fig. 7D-160) with blow-gun J-8124-01 to position 
case center support against snap ring. With air pres- 
sure applied, tighten pump locking screw to 25 Ib. ft. 
torque. Then tighten pump to case support screws to 
25 Ib. ft. torque. NOTE: Pump locking screw must be 
tightened first to draw pump tightly against case to 
ensure there is no leak between pump and case. 


7. Recheck pump cover screws to ensure they are 
tightened securely. 


8. The overrun clutch, neutral clutch, and the rear 


ee 


“ee 


J-8124-01 


Fig. 7D-160 Applying Air to Position Case 
Center Support 


clutch should be checked for proper operation by 
applying air pressure to their respective apply holes 
in the case (Fig. 7D-161). If operating properly, a dis- 
tinctive clunk will be heard when the air pressure is 
released and the springs return the clutch pistons to 
their released positions. 


PRESSURE REGULATOR 


1. With spring assembled to pressure regulator 
valve, install valve and spring in case (Fig. 7D-162). 


Fig. 7D-161 


Air Check Holes 
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Fig. 7D-162 Installing Pressure Regulator 


2. Install pressure regulator plug assembly (Fig. 
7D-162) and tighten to 5 lb. ft. torque. CAUTION: 
Over-tightening of pressure regulator may push pump 
away from side of case causing an oil leak between 
passages in pump and passages in Case. 


FRONT UNIT COUPLING 


1. If front unit coupling has not been disas- 
sembled, the condition of the thrust washer between 
the drive and driven members should be checked. 
To make this check set the unit on a table, cover 
end down, so that all end play between the drive and 
driven members is taken up. Then measure the dis- 
tance from hub of drive member to the end of splined 
shaft of the driven member (Fig. 7D-163). If this dis- 
tance is more than 14%,” the thrust washer is worn 
and should be replaced. 


2. Install front unit coupling in case, cover end 
first. Rock driven torus shaft to engage splines on 
shaft and front sprag inner race, and rock drive torus 
to make sure hub engages pump rotor. Check rotation 


DRIVEN 
TORUS 
SHAFT 


DRIVE 
TORUS 


HUB 


Fig. 7D-163 Measuring Wear of Coupling 
Thrust Washer 
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WASHER 0 J-6282 
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SELECTIVE WASHER IDENTIFICATION 


THICKNESS 


.045”-.047” 
.058’’-.060” 


.071”-.073” 
.084’’-.086” 
.097”-.099” 


THICKNESS: 


.123”-.125” 
.136”-.138” 
1457-.151” 
.162”-.164” 
175"-.177” 


.1107-.112” 


Fig. 7D-164 Front Unit Selective Spacer Chart 


of front coupling after installation; the driven torus 
must turn clockwise only, as viewed from the front. 
CAUTION: Install front coupling carefully so as not 
fo break hook type oil rings on driven torus shaft, 
or on the pump cover neck. 


MEASURE FRONT UNIT END CLEARANCE 

To control front unit end play a selective spacer 
is used between the front unit sun gear and the bronze 
drive torus thrust washer. 

Use one of the two methods outlined below to 
select the correct selective spacer to give a .020”- 
035” front unit end clearance. 


FEELER GAUGE METHOD 

1. Rotate transmission to vertical position with 
mainshaft up. 

2. Install front unit internal gear. 

3. Install (black) steel thrust washer, needle bear- 
ing, and second (bright) steel thrust washer in recess 
of hub of internal gear. 

4. Install snap ring in groove of driven torus shaft. 

5. Slide front unit sun gear onto shaft of driven 
torus. . 

6. Lay a No. 1 (.046”) steel selective washer 
(spacer) against sun gear followed by bronze thrust 
washer. 


7. Install drive torus snap ring in groove on in- 
termediate shaft next to bronze thrust washer. 


8. Push intermediate shaft and sun gear firmly to 
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DRIVE TORUS 
SNAP RING 


FRONT UNIT 


SUN GEAR 


Fig. 7D-165 Measuring Front Unit End Clearance 


rear of transmission (Fig. 7D-165) to make sure all 
end play is taken up. 

9. Push snap ring down against rear of groove and 
very carefully measure clearance between snap ring 
and bronze thrust washer using a set of feeler gauges 
(Fig. 7D-165). CAUTION: The feeler gauge must be 
flat against the thrust washer to obfain an accurate 
reading. 

10. Compare measurement found with feeler gauge 
with the chart (Fig. 164) to determine the correct 
selective spacer washer to use. 


Example: If the feeler gauge measurement is .067”, 
a No. 4 (.084”-.086”") selective washer must be used 
to obtain the desired clearance of .020”-.035”. This 
is determined by adding the mean thickness (.046”) 
of No. 1 washer to gauge reading giving total thick- 
ness of .113”. Then subtract thickness of No. 4 wash- 
er (.085”); this gives .028” which is within desirable 
clearance. 

11. Remove snap ring, sun gear with bronze washer 
and steel selective spacer, snap ring, and internal gear 
with steel spacers and roller thrust bearing. 


12. Remove front unit coupling. 


SPECIAL TOOL METHOD 

1. Rotate transmission to the vertical position with 
the intermediate shaft up. 

2. Install front unit internal gear over coupling 
driven shaft (Fig. 7D-166). 


3. Install (black) steel washer needle bearing and 
second (bright) steel thrust washer over the coupling 
driven shaft and into recess in internal gear. 

4. Install large snap ring over coupling driven shaft. 


5. Install front unit sun gear with recessed side 
over snap ring (Fig. 7D-167). 


Fig. 7D-166 Installing Internal Gear, Needle Bearing 
and Washers for Front Unit End Clearance Check 


6. Install steel selective spacer and bronze thrust 
washer against sun gear. 

7. Place end play gauge J-6282 over intermediate 
shaft (Fig. 7D-168). 

8. Place a No. 1 spacer (part number 8616703), 
on tool and check to see that spacer is flush with 
inner sleeve of tool. If spacer is not flush, remove 
tool and bronze thrust washer and replace selective 
spacer with one of proper size. 

9. Remove tool, washers, sun gear, snap ring, and 
internal gear with washers and bearing. 


10. Remove front unit coupling. 


CONTROL VALVE ASSEMBLY, 
SERVO AND ACCUMULATOR 


1. Rotate transmission to horizontal position. 


Fig. 7D-167 Installing Sun Gear and Selective Washer 
for Front Unit End Clearance Check 
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070° SPACER 


> 
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Fig. 7D-168 Selecting Front Unit Spacer Using 
Special Tool 


2. Attach control valve assembly to transmission 
with five attaching screws. 

NOTE: Position the detent lever so that pin in- 
dexes with the manual valve. The dowel pin in man- 
ual body must index with hole provided in the trans- 
mission case. 

3. Install new “O” rings in the screen and pump if 
they were not previously installed. 

4. Lay the servo and accumulator assembly with 
servo release spring in position (Fig. 7D-169) and 
attach to the case with two bolts. Do not tighten the 
long bolt which also retains the pump intake pipe clip. 

5. Insert the intake pipe (dimple end) into the 
screen being careful not to cut the “O” ring. 

6. Insert the other end of pipe in the pump and 
align the screen with the retaining clip on clutch 


TORUS FLYWHEEL DRIVEN DRIVE SELECTIVE 
COVER TORUS TORUS WASHER 
NUT SNAP RINGS 


FLYWHEEL DRIVEN DRIVE TORUS THRUST 
TO TORUS TORUS SNAP RING WASHER 
COVER SEAL 
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Fig. 7D-169 Installing Servo and Accumulator 
Assembly 


valve body. 
7. Rotate the pipe retaining clip over the pipe 
and tighten the long servo attaching bolt. 


INSTALL INTAKE PIPE, OIL STRAINER, 
AND OIL PAN 

1. Install pump intake pipe in case and secure with 
clip and valve body attaching screw. 

2. Install oil screen on pump intake pipe and 
screen retaining clip. 

3. Install oil pan with new gasket and tighten 
screws securely. 


INSPECT FLYWHEEL HOUSING 
AND TORUS MEMBERS 
1. Inspect torus cover hub bushing in center hole 
of flywheel housing (Fig. 7D-170) to see that it is not 


SUN GEAR STEEL 
THRUST WASHERS FLYWHEEL 
BRIGHT — BLACK 


oops 


SNAP NEEDLE FRONT “TORUS 
RING BEARING INTERNAL COVER 
GEAR 


Fig. 7D-170 Flywheel Housing and Torus Parts—Exploded 
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Fig. 7D-172 Installing Torus Cover Damper Spring 


Fig. 7D-171 Removing Torus Cover Damper Spring 


worn excessively or damaged. Replace housing if 
bushing is damaged. Inspect seal and replace if 
cracked, hard, or damaged. 


2. Inspect seal groove on back side of housing to 
see that it is not scratched or burred. Clean up any 
scratches or burrs to prevent possible leakage. 


3. Inspect outer diameter of torus cover hub for 
score marks. Inspect beveled edge just inside flywheel 
attaching bolts. Carefully remove scratches or burrs 
to assure proper flywheel to torus cover seal. 


4. Check torus cover for leaks. 


5. Inspect face on flywheel against which flywheel 
to torus cover seal bears to make sure there are no 
scratches or burrs which could cause leakage. Inspect 
pilot bushing in center of flywheel and pilot on front 
of flywheel to see that they are not scored or dam- 
aged. 


6. Inspect front unit internal gear for damaged 
gear teeth, worn drive lugs or broken welds. 


7. Inspect steel spacer and bronze thrust washers 
for excessive wear. 


8. Inspect front unit sun gear splines and gear 
teeth for excessive wear or damage. 


9. Inspect drive torus member. Vanes must be tight 
and hub must be tight on shell. Check planet car- 
rier for worn or damaged teeth or worn bearings. 


10. Inspect driven torus member for loose vanes, 
worn splines, or damaged bushing. 


11. Inspect torus check valve in its bore in driven 
torus to see that it operates freely. Inspect torus 
check valve spring for collapsed or distorted coils and 
proper free length (page 7D-96). 


12. Torus cover damper springs may be replaced, 
if necessary, in following manner: 


a. Insert screwdriver in end of spring and twist to 
raise spring. | 


b. Place second screwdriver under spring and pry 
out of cover (Fig. 7D-171). 


c. Hook one end of new spring over tang of torus 
cover drive plate. | 


d. Using screwdriver, guide other end and press 
into place with thumb (Fig. 7D-172). 


Fig. 7D-173 Flywheel Housing Bushing and 
Seal Protector 
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Fig. 7D-174 Installing Front Unit Gear 
Needle Bearing and Thrust Washer 


INSTALL FLYWHEEL HOUSING 
AND TORUS MEMBERS 


1. If holding fixture J-6115 is used, remove fixture 
from bench collet and place on jack or bench in 
horizontal position with pan down. Remove holding 
fixture. 


If holding fixture J-8763 is used, transmission and 
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Fig. 7D-175 Installing Bearing Retaining Snap Ring 
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Fig. 7D-176 Installing Driven Torus Rear Snap Ring 


fixture may be left in bench collet until entire re- 
assembly has been completed. 

2. Install front unit coupling, rotating driven torus 
counterclockwise as required to engage shaft splines 
in splines of front sprag inner race. Also rotate cou- 
pling to permit lugs to engage pump rotor. 

3. Place protector J-6119 over intermediate shaft 
(Fig. 7D-173). 

4. Lay new flywheel housing to case ‘“‘O” ring in 
groove provided in housing. 

5. Pilot flywheel housing into position against case 
and secure with six bolts, torqued to 40-50 Ib. ft. 

6. Remove protector J-6119 and apply coat of 
Hydra-Matic oil to hub of torus cover. 

7. Slide torus cover into place carefully so as not 
to injure flywheel housing oil seal. 

8. Install front unit internal gear in torus cover 
making sure lugs of gear engage those of front 
coupling drive torus (Fig. 7D-174). | 

9. Install (black) steel thrust washer, needle bear- 
ing and second (bright) steel thrust washer in in- 
ternal gear (Fig. 7D-174). 

10. Secure needle bearing and washers by installing 
snap ring in groove of front coupling driven torus 
shaft (Fig. 7D-175). 

11. Install sun gear with recess side facing toward 
needle bearing. 


SUPER HYDRA-MATIC TRANSMISSION 7D-85 


12. Install selective washer as previously deter- 
mined by front unit end clearance check. 


13. Place bronze thrust washer against selective 
washer. 


14. Install drive torus member on intermediate 
shaft indexing front unit planet carrier with sun gear 
and internal gear. 


15. Secure drive torus to intermediate shaft with 
broken snap ring. 


16. Install driven torus rear Truarc snap ring on 
main shaft (Fig. 7D-176). 


17. Install driven torus member on main shaft. 


18. Secure driven torus on main shaft with Truarc 
snap ring. 

19. Install “O” ring seal on flywheel and position 
flywheel against torus cover, indexing with dowels. 
NOTE: The flywheel can be installed in only one 
position since the dowels are of different sizes. 


20. Install six flywheel to torus cover nuts leaving 
nuts off every second bolt. Tighten nuts to 15-20 Ib. 
ft. torque. The remaining six bolts are used for at- 
taching the flywheel and torus cover to the engine flex 
plate. 


O" RING SEALS 
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Fig. 7D-177 Oil Cooler Sleeves and Seals 


INSTALL OIL COOLER SLEEVES AND 
TV PIPE PLUG 
1. Assemble sleeve seals and “O” rings on oil cooler 
sleeves (Fig. 7D-177). 
2. Insert sleeves in case, seal end first, and bolt 


strap to case. 


3. Install pipe plug in TV pressure take-off tapped 
hole on right side of case if previously removed. 


INSTALLATION OF TRANSMISSION 


1. Install breather pipe and pipe clip attaching 
bolt. 


2. Install rear mount on transmission. 


3. Raise transmission on special automatic jack 
until engine flex plate and transmission flywheel and 
torus cover are at the same level. 


4. Move transmission into position engaging fly- 
wheel housing dowels into engine and torus cover 
bolts into flex plate. 


5. Install and tighten two flywheel housing at- 
taching screws. NOTE: If pilot on flywheel has 
entered end of crankshaft properly, flywheel and 
torus cover should move back and forth slightly. 


6. Rotate flywheel to bring one flex plate mount- 
ing pad down to lowest position. Push flywheel for- 
ward lightly to seat it against crankshaft. 

7. Measure clearance between pad on flex plate and 
flywheel with feeler gauge. Clearance should be .015” 
minimum. 


If clearance is less than .015”, move transmission 
away from engine and install special spacer (Gr. 


0.666) over flywheel pilot (Fig. 7D-178) and move 
transmission back into place installing two attaching 
bolts to hold it forward. 


8. Install control rod splash shield, starter, and 
the rest of the flywheel housing to engine attaching 
bolts. 


9. If not previously done, tighten torus drain plug 
in flywheel to 6-7 Ib. ft. torque using SIX-POINT 
SOCKET. 


10. Install nuts which retain flex plate to flywheel 
and torus cover and tighten to 15 lb. ft. torque using 
troque wrench with extension J-6489 (Fig. 7D-179). 


11. Install flywheel housing cover with three at- 
taching bolts. 


12. Install both wires on starter. 


13. Raise transmission as far as necessary and 
install frame crossmember in the frame. Before locat- 
ing crossmember in final position, install parking 
brake cable guide rod and parking brake return 
spring to frame crossmember. Brake cables go above 
crossmember. 


14. Attach crossmember with two attaching bolts 
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Fig. 7D-178 Installing Spacer on Flywheel Pilot 


at each end. 

15. Lower the transmission so that the two rear 
mount support studs go through the crossmember 
bracket. Install nuts. Remove transmission jack. 

16. Slide propeller shaft onto transmission output 
shaft. 

17. Remove tape or rubber band from U-joint 
bearings and assemble U-joint. Bend locking plate. 

18. Attach oil cooler lines using new hoses if neces- 
sary. 

19. Install throttle idler lever. 

20. Install T.V. upper control rod and T.V. lower 
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Fig. 7D-179 Using Torque Wrench Extension J-6498 


control rod. 


21. Install gearshift cross shaft lever and _ its 
mounting bracket. 


22. Install gearshift lower control rod. 
23. Connect speedometer cable. 
24. Connect filler pipe to oil pan. 


After car has been lowered from hoist, connect the 
battery cable that was removed. 
Refill transmission with fluid as described on page 


7D-36 and adjust T.V. linkage as described on page 
7D-34. 


TESTING AND DIAGNOSIS 


TESTING AND DIAGNOSING 
OPERATING CONDITIONS 


Before any testing or diagnosis is attempted, fluid 
level must be checked as outlined on page 7D-36 and 
brought to the proper level. Insufficient fluid can 
cause slipping, jerking, erratic shifting, etc. Excessive 
fluid will promote leakage and foaming. 


OIL PRESSURE TEST 


1. Connect Oil Pressure Gauge J-5907 to take-off 
hole at bottom of reverse clutch housing (Fig 7D-180). 


2. Start engine and operate for several minutes to 
warm transmission oil to normal operating tempera- 
ture (approx. 175° F.). 


3. When transmission is thoroughly warm, check 
pressure in all ranges. Pressure should be 50 lbs. mini- 
mum in P, N, both D ranges and L (low) with a 
maximum variation of 10 lbs. between ranges, but 
may be higher in reverse. 

4. Drive car on road and check pressure in DR 
right position at approximately 25 mph. Pressure 
should be 90-100 psi. NOTE: Pressure at any speed 
is constant regardless of throttle position. 
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5. While driving at 25 mph move selector back to 
D left position so transmission will shift into fourth 
speed. Oil pressure should drop to 60-70 psi in fourth. 
NOTE: To reduce the amount of work done by the 
front pump, pressure is directed from the 3-4 shift 
valve to the pressure regulator to reduce line pressure 
in fourth speed when in the D left position. In D right 
position line pressure remains at 90-100 psi in fourth 
speed. 


6. Check pressure in reverse as follows: 
a. Stop car and set hand brake firmly. 


b. Place selector lever in R (reverse), apply foot 
brake and open accelerator to half throttle. Pressure 
should increase to 150 to 200 lbs. 


Diagnosis of malfunctions can frequently be 
aided by noting oil pressure under all operating con- 
ditions while driving on the road. 


ROAD TEST FOR DIAGNOSIS 
OF MALFUNCTIONS 


A predetermined test route should be established to 
save time and permit comparison of different cars 
over the same route. Where possible the route should 
be laid out to include a hilly section to test for full 
throttle upshift, slippage and throttle downshifts, a 
level section for testing upshift points and a quiet 
section for testing for noise. When a chassis dyna- 
mometer is available, it may be used as a substitute 
for the road test. 


It will be observed that the closed throttle down- 
shifts in D left and 3-2 downshift in D right cannot 
be distinguished. The reason is that in D left the 
sprags in both units free wheel when power input is 


Fig. 7D-180 Gauge Attached for Oil Pressure Test 


from the rear wheels. The free wheeling of the front 
unit is eliminated in D right by the use of the over- 
run clutch in order to provide engine braking on hills 
or whenever desirable. In L (low) range the Lo band 
applies to prevent free wheeling of the rear sprag and 
provide further engine braking. 


If possible a pressure gauge should be installed and 
pressure should be checked in all speeds while car is 
being operated on road. 


Shift speeds should be checked according to chart 
(Fig. 7D-181). 


Abnormal operating conditions should be noted 
during road test. Always write down the conditions 
noted or check them on the Diagnosis Guide. Diag- 
nosis may be aided by referring to the schematic oil 
circuit diagram (Fig. 7D-182). 


INSTRUCTIONS FOR USING DIAGNOSIS GUIDE 


1. Before testing the operation of the transmission, 
check fluid for proper level with transmission warm 
and engine operating at normal idle speed (see page 
7D-36). Fluid must be at proper level before testing. 


2. Connect pressure gauge before road testing so 
that pressures can be observed during road test. 


3. When checking shift points keep in mind that 
there may be a slight variation from the speeds 
shown in the shift speed chart (Fig. 7D-181). Slight 
variations are no cause for adjustment providing 
shifts are smooth. 


4. During road test record conditions observed so 
that they can be diagnosed accurately using the 
Diagnosis Guide. 


The term “Minimum Throttle” denotes a fixed 
throttle opening only sufficient to provide acceleration 
enough to accomplish each of the shifts. The trans- 
mission should shift within the limits indicated in 
the columns under the heading “Minimum Throttle.” 


The conditions under which downshifts occur are 
as follows: (1) Closed throttle: When the accelerator 
pedal is in the released position and the car is coast- 
ing gradually losing speed. (2) Forced: When the 
accelerator pedal is fully depressed through the de- 
tent to full throttle. NOTE: When driving in the left 
drive range in fourth speed at about 35 mph or less, 
partially depressing the accelerator pedal will cause 
the fourth to third downshift. 
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Shift 


Shift 
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UPSHIFTS 
Left Drive Range Right Drive Range Lo Range 
Minimum Full Minimum Full Minimum Full 
Throttle Throttle Throttle Throttle Throttle Throttle 


21-25 65-75 _— 74-80 = 


DOWNSHIFTS 


Left Drive Range Right Drive Range Lo Range 


Full Full Full 
Closed Throttle Closed Throttle Closed Throttle 
Throttle Forced Throttle Forced Throttle Forced 


18-15* 70-33 74-68 74-28 70-60 70-28 
25-14 48-44 48-44 


8-3* 12-3 8-3* 12-3 12-3 


Fig. 7D-181 = Shift Speed Chart 


*When this shift occurs, the transmission will free- with throttle closed to specified ere then accel- 
wheel; therefore, it is impossible to observe shift erate to determine which speed transmission is in. 
with throttle closed. To check for shift, decelerate, 
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DIAGNOSIS GUIDE 


SLIPS IN 1ST AND 3RD 
1. Front sprag clutch slipping 


2. Front sprag clutch broken 


B. SLIPS IN OR MISSES 2ND AND 4TH 


C. 


D. 


1. Front unit torus cover seals leaking 


2. Front unit torus cover exhaust valves sticking 
or missing 


3. Front unit torus cover feed restriction or leak 


4. Front unit torus cover signal restriction or 
leak 


. Low oil pressure 
. Coupling valve sticking 


. Sticking valves or dirt in valve body 


oN ODO wm 


. Coupling snap ring improperly installed, or 
missing 


9. Limit valve 
10. Coupling passage restricted or leaking 


11. Front unit torus vanes damaged 


SLIPS IN ALL D RANGES 
1. Manual linkage 
2. Neutral clutch slipping or burned 


3. Neutral clutch apply restricted or leaking 
(case support or valve body) 


. Incorrect number of neutral clutch plates 


. Low oil pressure 


4 

5 

6. Control valve 
7. Torus members (check valve) 

8. Intake pipe O-ring damaged or missing 
9. Pressure regulator valve stuck in pump 


10. Pump slide stuck 


SLIPS IN 1ST AND 2ND (D RANGE) 


1. Rear sprag clutch 
assembled 


slipping or improperly 


2. Rear sprag clutch broken 
3. Neutral clutch 

a. Burned 

b. Restricted 


c. Piston sticking. 


E. 


F. 


SLIPS IN 3RD AND 4TH 
1. Rear unit clutch slipping or burned 


2. Rear unit clutch apply restricted or O-ring 
leaking 


. Incorrect number of clutch plates (rear) 
. Accumulator 


3 
4 
5. Center support, leak at 2-3 passage 
6. Low oil pressure 

7 


. Accumulator valve stuck—3rd only 


SLIPS IN 3RD IN D RIGHT ON COAST 
1. Overrun clutch slipping or burned 

2. Overrun clutch apply restricted or leaking 
3. Sticking valves or dirt in valve body 
4 


. Overrun clutch passages restricted or leaking 


SLIPS IN 1ST AND 2ND IN LO RANGE ON 
COAST 


1. Low servo apply restricted or leaking 
2. Lo band not anchored to case or broken 


3. Low servo piston and rod binding in case or 
servo and accumulator body 


4. Band facing worn or loose 


5. Anchor dowel pin loose or missing in case 


NO DRIVE IN D RANGE 

. Manual linkage incorrectly adjusted 

. Manual valve not engaged with drive pin 
Low oil pressure 

. Pressure regulator stuck 


Pump intake pipe improperly installed 


. Front sprag broken 
a. Pump bushing 
b. Front unit drive torus shaft 
7. Front and/or rear sprag incorrectly installed 
8. Rear sprag broken 
9. Front sprag inner race broken 
10. Rear sprag outer race broken 
11. Neutral clutch plates burned 
12. Neutral clutch piston 
13. Control valve 


14. Pump 
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I. NO UPSHIFTS OR ERRATIC 
1. Governor valves stuck 
2. Broken governor rings 
3. Sticking valves or dirt in valve body 
4. G-2 bushing turned 
J. MISSES 2ND 


1. Governor boost valve stuck closed 


2. Transition valve stuck away from plate 


3. Sticking valves or dirt in valve body 


4. Governor sticking 


K. MISSES 3RD—OR 2-4-3 
1. Transition valve sticking 
2. Sticking valves or dirt in valve body 
3. TV adjustment—too long 

4. Rear clutch 

5 


. Transition valve spring 


L. LOCKS UP IN 2ND AND 4TH 
1. Front sprag clutch broken or reversed. 


2. Overrun clutch applied or sticking 


M. LOCKS UP IN 3RD AND 4TH 
1. Rear sprag clutch broken 
2. Lo band not releasing 
N. ROUGH 2-3 
1. Accumulator valve stuck 
. Accumulator piston stuck 
. Accumulator gasket broken or leaking 
. Restricted or leaking oil passages 


. Broken accumulator spring 


2 
3 
4 
> 
6. Broken or leaking piston oil seal rings 
7. Control valve 
8. TV adjusted incorrectly 
9. Rear clutch pack 
10. Case passages 

a. TV oil 

b. 2-3 oil 


c. Leaks or restrictions 


O. UPSHIFTS HIGH 


1. Throttle linkage adjusted short 
. Governor valves sticking 
. Broken governor rings 


. Sticking valves or dirt in valve body 


wn pp W bd 


. Leaking or restricted main line feed to governor 


UPSHIFTS LOW 

1. Throttle linkage adjusted long 
. Governor valves sticking 

. Broken governor rings 


. Sticking valves or dirt in valve body 


mn fF WW Nd 


. Leaking TV oil 


NO REVERSE, SLIPS OR LOCKS UP 
1. Manual linkage incorrectly adjusted 
. Manual valve not engaged with drive pin 


. Reverse piston apply restricted or leaking 


2 

3 

4. Low oil pressure 
5. Pressure regulator 

6. Neutral clutch not released 
if 


. Flash restricting neutral clutch exhaust port 
on manual body 


SELECTOR LEVER WILL NOT GOINTO 
REVERSE 


1. Governor valves sticking 
2. Broken governor rings 
3. Reverse blocker piston stuck 


4. Manual linkage interference 


REVERSE DRIVE IN NEUTRAL 


Reverse stationary cone sticking 


DELAYED 1-2 
1. Coupling valve sticking 
. Governor boost valve sticking 


. G-1 valve sticking 


BR W bw 


. Wrong spring on coupling valve 
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U. DRIVE IN LO RANGE ONLY X. WILL NOT GO INTO PARK 
1. Rear sprag broken 1. Parking links broken 


2. Interference—parking mechanical 
2. Neutral clutch not applying 


3. Linkage—manual 
4. Parking pawl 
V. NO FORCED DOWNSHIFTS 4-3 OR 3-2 


Y. STARTS IN 2ND SPEED 
1. Control valve 


1. Valves sticking 
2. Linkage 


2. Governor sticking 
3. Governor boost valve stuck 
W. 2-3 RUNAWAY OR 2-1-3 


1. 2-3 passage in center bearing support Z-1 DRIVES FORWARD IN REVERSE AND 
NEUTRAL 


1 ate 
oe tue OUP, Of accu WIatOr Neutral clutch piston stuck in applied position 


3. Rear clutch burned 


4. Valve body Z-2 LUNGES FORWARD BEFORE BACK UP 
WHEN PLACING SELECTOR IN REVERSE 


a. Transition valve 1. G-2 plunger stuck in the outward position 


b. Case passages—2-3 circuit 2. Restricted neutral clutch release oil 


NOISE DIAGNOSIS 


Occurs Under Following Conditions Possible Cause 
1. P, N, R, D Ist and 3rd Front unit planetary gears 
2. P, N, R, D Ist and 2nd Rear unit planetary gears 
3. All Ranges, especially during warm up Pump noisy 


Cut “O” Ring on intake pipe 


Cut “O” Ring on cooler sleeves 


4. 1-2 and 3-4 with hot oil Front unit coupling leaks 
5. All Ranges—loaded only in reverse Reverse planetary gears 
6. Clicking (Low speed forward) Pressure regulator 


Low oil pressure or level 
Coupling valve 
Governor 


7. Buzzing Pressure regulator 
Oil pressure 
Throttle Valve 
Rear bearing (approx. 35 mph) 


8. Rattle or buzz under light load in 3rd and 4th Torus cover—damper spring 
9. Squeak when engaging reverse Low oil pressure or leak in front 
clutch overrun piston, rear pump 
10. Vibration Flywheel balance 


Torus cover balance 
Front unit assembly balance 
Rear brake drum balance 
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OIL LEAKS 


Before attempting to correct an oil leak, the actual 
source of the leak must be determined. In many cases 
the source of the leak can be deceiving due to “wind 
flow” around the engine and transmission. If any 
doubt exists as to the source of the leak there are two 
ways to determine it. 


1. RED DYE 


The red dye which is added to the transmission oil, 
will indicate if the leak is from the transmission. 


2. BLACK LIGHT 


The use of a “Black Light’* to identify the oil 
from the leak is also suitable. Comparing the o1]1 from 
the leak to that on the engine or transmission dip 
stick when viewed by black light will determine the 
source of the leak. 


*A “Black Light” testing unit may be obtained from 
several different service tool suppliers. 


TORUS COVER | areas DAMPER 
TO FLYWHEEL ) 7 1 SPRING 


SEAL y/ LRIVETS i. SEAL 


TORUS COVER 
NECK WELD 


FLYWHEEL 
PILOT WELD 


Fig. 7D-183 


FLYWHEEL 
HOUSING 


Oil leaks around the engine and transmission are 
generally carried toward the rear of the car. For 
example, a transmission ‘oil filler tube to oil pan 
leak” will sometimes appear as a leak at the rear of 
the transmission. 

1. OIL PAN 

a. Improperly installed or damaged gasket. 

b. Attaching bolts not torqued to specifications. 

c. Oil filler pipe not tight. 


d. Pan not flat. 


2. EXTENSION HOUSING 
a. Rear seal not installed properly or damaged. 


b. Gasket (extension housing to rear clutch) im- 
properly installed. 


c. Gasket (rear clutch housing to case) improp- 
erly installed. 


OIL RINGS 


OIL RING 


Possible Points of Fluid Leak 
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d. Rear clutch housing and extension housing at- 
taching bolts not torqued to specifications. 


e. Breather pipe not tight. 


mh 


Speedometer driven gear not tight. 
Porous casting. 


g 
h. Line pressure plug not tight. 


3. INNER TV LEVER 
Poor seal resulting from improper assembly of O- 
rings and washers. 

4. COOLER CONNECTION 
a. Sleeve seals. 


b. O-rings on sleeves. 


5. FRONT END 
a. Torus drain plug loose or improperly installed. 


b. Torus cover to flywheel seal improperly in- 
stalled or damaged. Check for possible ob- 
struction at the point where the flywheel seal 
retainer joins the flywheel. 


c. Flywheel bolts not torqued to specifications. 
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d. Front seal incorrectly installed or damaged. 
When installing a new front seal, make sure 
the bore is free from staking material and that 
the garter spring on the seal is correctly posi- 
tioned. Also check the torus cover neck finish 
and the bushing in flywheel housing. 


e. Inspect the flywheel housing for porosity or 
sand holes. 


f. Flywheel housing to case seal improperly in- 
stalled or damaged. Seal groove depth too great. 


g. Loose flywheel housing bolts. 


h. Inspect weld at torus cover neck for possible 
leak. Check for possibility of leaks at damper 
spring rivets. 


i. Remove all sealer material from flywheel and 
torus cover faces. 


j. Engine rear main bearing, oil filter, rocker arm 
cover. 


k. Flywheel pilot weld leaking. 
1. Case cracked, porosity or loose support bolt. 


m, Cut O-ring on pressure regulator. 


DIAGNOSIS AND CORRECTION OF TORUS DRAIN BACK 


Occasionally a Hydra-Matic transmission is en- 
countered which will not drive the car for several 
seconds after the engine is started. This condition is 
usually noticed when the car has been parked for a 
considerable time, such as overnight. 


The momentary failure to drive may be caused by 
the fact that a large portion of the fluid has drained 
back from the main fluid coupling. Since the points 
of leakage which have caused the fluid to drain back 
will also leak when the coupling is being filled, there 
will be a delay in refilling the coupling when the 
engine is started. As soon as the coupling is filled, it 
will function satisfactorily until it has again been 
parked for several hours. 


To become familiar with the points at which leak- 
age or drain back can occur, it is necessary to under- 
stand the flow of oil to the main fluid coupling. 
Actually the same bushings and oil rings which cause 
drain back are those which will cause leakage when 
the coupling is being filled. 


TORUS FEED 


Torus feed oil which originates at the pump passes 


through the torus feed valve to the oil cooler and 
then back through the pump cover to emerge into 
the torus supply line at “A” in Fig. 7D-183. The oil 
then passes around the rear end of the front unit 
coupling cover, through holes in the front unit driven 
torus shaft, and into space ‘“B” around the intermedi- 
ate shaft. 


Oil passes forward along the outer diameter of the 
intermediate shaft to the holes near the front of the 
front unit coupling driven torus shaft. From there 
the oil passes up around the front end of the front 
unit coupling drive torus hub, between the hub of the 
internal gear and the hub of the torus cover, and into 
the main torus. 


When the torus has filled completely and develops 
a pressure of approximately 30 lbs., the torus check 
valve opens, allowing oil to flow along the mainshaft 
for lubrication. 


POSSIBLE POINTS OF DRAINBACK 


Careful study of Fig. 7D-183 will reveal the bush- 
ings and oil rings which control the flow of oil from 
the pump to the torus members. They are as follows: 


SUPER HYDRA-MATIC TRANSMISSION 7D-95 


AREA “A”’ 


Oil is sealed from leaking out of area ‘‘A” by the 
rear oil ring on the hub of the front unit coupling 
cover and the bushing on the inside of the same hub, 
the hook type oil ring on the front unit driven torus 
shaft, and the bushings in the pump body and rotor. 


AREA “B” 


Area “B” is sealed at the rear by the hook type oil 
ring on the intermediate shaft just in front of the case 
center support. At the front it is sealed by the bush- 
ing inside the front of the front unit coupling driven 
torus shaft. 


FLUID COUPLING 


The fluid coupling is sealed (internally) by the 
pilot bushing inside the hub of the flywheel, by the 


torus check valve, and by the bushing in the hub of 
the driven torus member. 


PUMP AND OIL COOLER SLEEVE SEALS 


Two additional areas of possible trouble which are 
not shown are the torus feed valve in the pump 
and the oil cooler sleeve seals. If the torus feed valve 
should stick closed, it would cut off the feed to the 
torus entirely. If it should stick open the torus oil 
will drain back very rapidly. 


While it is considered that oil is sealed by the 
above mentioned bushings and oil rings, actually 
there are “controlled leaks” at all these points. If 
the clearances become excessive, however, due to 
wear or damage, the leaks can become great enough 
to impair the filling of the torus. The result will be 
excessive drain back, slow filling, and a delay in 
drive after starting the engine. 


SPECIFICATIONS 


GENERAL SPECIFICATIONS 


Rear Unit End Play (Mainshaft end play minus 


rear unit sun gear to mainshaft end play) ..... 00... 004”-.013” 


Front Unit Bad Play 22.264. 646.8 eins ca3he bx i cil ey PONE AEA eR EY ER ae G8 wale eh shah ee eee 021”-.033” 


GEAR RATIOS 


TSEC CE: fis Asics h 9 coasted ih ch eee gree Searle ch Yh chsh kdh GOS hig ED EAI OO lal GA Bol VAG fn ag ksi a Apa nest 3.97 :1 
DAG SPEEO! oie ing Sita hates ag Neh ed by Sas b Shhh eeAGE Re Rew IEA SAA s SE GONE Re Phe eine 2.55:1 
BiG GDEEO. 66 siiers: ali RAMEE DT RUM ES ES UES DGS eR eRe Ge RIAL ER RAE WEL ted eg as 1.55:1 
OR) 86 a es ee oe eae oe ee ee ee eee eee ee re eer ere ee eer ee 1.00:1 
FEV CESS? 5 cuxs. para eee ae We ested BGR OS He Dn eee See hare hh PE PRE GE Ahrens Meets gai 3.74:1 
FLUID 

VOCS Fick, 4 wid Ss Rayo OSLO GTR SERA S Hh Eee OS SHOE Automatic Transmission Fluid (Type A) 
bearing Armour Institute qualification no. “AQ-ATF.” 

Capacity--Rehill Gtter drain): :.<2 5 dahoks lode Par ten steele Rha ROkt ss OR 4 58 ed Ree Aho Approx. 10 qts.* 
<Refill(atter @verhaul):..f1ntotsaecia se oreten dad ings goth ea eee eee Approx. 1014 qts.* 

Change Transmission Oil and strainer screen every ....... 00.00... ee 30,000 miles 


*Correct amount of fluid should always be determined by indication on oil level indicator with transmission 
warm, car level, and engine idling with control lever in P (park). 
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Name 


Pump 


Oil Cooler By-Pass Valve.......... 
Priming (Inner)................... 
Priming (Outer)................... 
Torus Feed Valve................. 


Rear Clutch Release................. 


Servo and Accumulator 


Accumulator Valve PS............. 
Accumulator Valve PBS........... 
Accumulator Valve PES........... 
Accumulator Valve PAS........... 
Accumulator PS....... 


Pressure Regulator PS, PBS, PES.... 
Pressure Regulator PAS.............. 
Front Coupling Exhaust Valve........ 
Torus Check Valve.................. 


Control Valve Assembly 


Clutch Valve 
Coupling Valve PS, PBS, PES.... 
Coupling Valve PAS............. 
Limit Valve (Inner)............. 
Limit Valve (Outer)............. 
Transition Valve................ 


Shift Valve 
Neutral Clutch Regulator Valve... 
2-3 TV Valve (Inner) PS, PBS.... 
2-3 TV Valve (Inner) PES....... 
2-3 TV Valve (Inner) PAS....... 
2-3 Shift (Outer) PS, PBS........ 
2-3 Shift (Outer) PES............ 
2-3 Shift (Outer) PAS............ 
3-4 Throttle Valve PS, PES...... 
3-4 Throttle Valve PAS.......... 
3-4 Throttle Valve PBS.......... 
3-4 Shift Valve PA.............. 
3-4 Governor Valve PBS Only.... 


Manual Valve 
Throttle Valve.................. 
Detent Valve vi. 24 cesta d ote 


Pressure Drop Signal PES, PBS Only... 
Reverse Blocker Piston............ 
Torus Cover Damper (Red).......... 
Torus Cover Damper (Black)......... 
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SPRING SPECIFICATIONS | 


Approx. 
Free Length 
(inches) 


04 
<2 
.86 
.63 


1.58 


.68 
.65 
99 
.70 
2.90 
2.60 
2.66 
O22 


2.47 
2.19 


No. of 
Coils 
(inches) 


Diameter 


245 
.465 
.605 
.310 


.440 


.250 
.256 
.250 
.220 
100 
100 
.100 
.000 


.990 
990 
340 
.187 


a oe Oe ce 


380 
.380 
.350 
.590 
.260 


.290 
.300 
.310 
.260 
.980 
.980 
.590 
.390 
.390 
420 
.900 
.250 


.390 
350 


.290 
320 
.638 
.638 


Color 


Copper F1 
Plain 
Plain 
Plain 


Plain 


Yellow 
Blue 
Cad. Fl 
Plain 
Plain 
Yellow 
Purple 
Plain 


Plain 
Copper F1 
Plain 


Plain 


Copper F1 
Copper F1 
Plain 
Plain 
Plain 


Red 

Plain 

Red 
Green 
Copper F1 
Copper F1 
Red 

Grey 
Copper F1 
Plain 
Plain 
Orange 


Plain 
Copper F1 


Copper F1 
Plain 

Red 

Plain 
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THRUST WASHER SPECIFICATIONS 


Finish or 
Key Location Part No. O.D. I.D. Thickness Material Ident. No. 
1 Front Sun Gear to Carrier Thrust Washer ....... 8616091 2.020 1.258 .089 Bronze 
8618319 2.040 1.258 .046 1 
8618320 2.040 1.258 .059 2 
8618321 2.040 1.258 072 3 
8618322 2.040 1.258 .085 4 
8618323 2.040 1,258 098 5 
2 Front Unit Selective Washer ................... 8618324 2.040 1.258 111) Steel 6 
8618325 2.040 1.258 124 7 
8618326 2.040 1.258 oe 8 
8618327 2.040 1.258 .150 9 
8618328 2.040 1.258 .161 10 
8618329 2.040 1.258 .176 11 
3. Front Unit Sun Gear Needle Bearing ............ 457197 
4 Front Sun Gear to Internal Gear Front 
Thrust. Washer oc oie Ae a Rand be SRY BRE 8618524 2.255 1.667 .031 Steel 
5 Front Sun Gear to Internal Gear Rear 
THEUSt- Washer oo iscturast a cathe ease ee es 8618523 2.227 1.710 031 Steel Black 
6 Front Unit Drive Torus Thrust Washer .......... 8616107 1.993 1.680 .089 Bronze 
7 Front Unit Drive Torus Thrust Backing Washer... 8616646 1.990 1.680 .050 Steel Bright 
8 Front Sprag Overrun Clutch Inner Race Washer... 8616097 1.785 1.410 .089 Bronze 
9 Rear Unit Clutch Drum to Clutch Hub 
Thrust: Washers. ic0c ei eden bees oon ee dab ey 8620567 2.940 2.118 .062 Bronze 
10 Rear Unit Clutch Drum to Clutch Hub 
Backing Washer ....................200 002s 8620568 2.940 2.160 .031 Steel 
11 Rear Unit Sun Gear Thrust Washer ............. 8616433 are 1.440 .089 Bronze 
12. Rear Unit Sun Gear Needle Bearing Retainer..... 8617949 ere Steel 
13. Rear Unit Sun Gear Needle Bearing ............. 457209 
8617821 3.150 2.060 .057 1 
8617822 3.150 2.060 .062 2 
8617823 3.150 2.060 .067 3 
8617824 3.150 2.060 .072 4 
14 Output Shaft Selective Washer ................ 8617825 3.150 2.060 077 Bronze 5 
8617826 3.150 2.060 .082 6 
8617827 3.150 2.060 .087 7 
8617828 3.150 2.060 .092 8 
8617829 3.150 2.060 .097 9 


15 Reverse Internal Gear to Reverse Clutch Housing 
Thrust: Washer ceo coho ee ees oe Mae eR Rees 8618398 2.730 2.180 .089 Fibre 
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TORQUE SPECIFICATIONS 


LOCATION LB. FT. LOCATION LB. FT. 
Case to Pump Body ....................... 25 Oil Pressure Take-Off Plug in 
Reverse Clutch Housing ................. 6-7 
Control Valve Assembly ................... 2-3 
Pressure Regulator Plug ................... 5 
Control Valve to Case ..................... 6-8 | 
Pump Cover to Body ..................... 15-18 
Cooler Sleeve Strap ........................ 15-18 Pump to Center Support ................... 95 
Cover to Accumulator Body ................ 6-8 Rear Extension Housing to 
Reverse Housing and Case ............... 25 
Detent Roller and Spring Bolt .............. 15-18 
Reverse Clutch Housing to Case ............ 25 
Flywheel Drain Plug ...................... 6-7 
DETVO1O Case ie ar fetal bbe ete d 2A 25 
Case Cover to Case ..............0..0.00... 45 Torus Cover to Flywheel (Nut) ............ 15-20 
Governor Cover to Body ................... 6-8 TV Pressure Take-Off in Case.............. 6-7 
Oil Pan to Case .........0..0000000 0.00004. 10-13 TV Lever Lock Screw ..................... 10-12 


Ratio 
Standard—All except Catalina... 0.0.00 000 cee eens 2.87 (43:15) 
Standard —Catalinai..i45-9 4h eee Bede eh ek ph oe ee et ow 6 oe BE Ra woe we ee het 2.69 (43:16) 
Economy —All except Catalina: oes cand ua.o Wi. eee ele eet Skee Cae eweddd i fe aiia ee 82 5e8 Sows 2.69 (43:16) 
ECOnomy — Catalina s «c:hu wane eh be Ra Se ery hk cre end Males Seas aa RPE Ode MEER oe dibavles 2.56 (41:16) 
Performance—All Series... 0000. ee ene e teen nae 3.08 (40:13) 
ADT IO? Benes. a6 hh vo Bcd each, pee Be cant be og. ba EDs We ag. ase priced ae BRED, ces tk Gates pI nem 3.08 (40:13) 
SOOHEe TCIM Gis fen nh wie nt 8 ares odes Ba eels fb les ae ae ene asin ak aes eet D Sndek, waa ehe teh es 2.56 | (41:16) 
Air Conditioning—All Series... 00.0.0. en eee eee e ene enn eees 2.87 (43:15), 


SPEEDOMETER GEAR USAGE CHART 


Speedometer Sleeve Assembly 


Rear Axle Ratio Ratio Color 
rH 0 Es a 8 0) a a ar he ee ee eee eee eee ee PN Sener ween eer eee erie 18:8 Yellow 
AB 15 O87) soot te ae es Oo ee abe Ge a Ree By erase tte 17:8 Orange 
REG O60) cet tee cepnatecttn ensenanch Be aaa he eaae ede eo eek Dea 16:8 Red 


AVEO 2 56) 055 ra hn ee OR ERIE SERS BAe ee aoe aa seas 17:9 Orange 
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SPECIAL HYDRA-MATIC TOOLS 


Tool Name 


Clutch Spring Compressor 
Snap Ring Pliers (Truarc No. 2) 


Extension Housing Oil Seal In- 
staller 


Pressure Checking Gauge 
(with hose) 


Snap Ring Pliers (Truarc No. 4) 
Transmission Holding Fixture 
Clutch Unit Holding Fixture 


Flywheel Housing Oil Seal and 
Bushing Protector 


Reverse Drive Flange Retainer 


Front Unit Coupling Cover Re- 
mover 


Front Unit Coupling Valve Re- 
tainers (2) 


Slide Hammers 


Dial Indicator Support 


No. on 
Fig. 7D- 
184 


14 
15 


16 
17 
18 


19 
20 


21 


22 
23 
24 


25 
26 
27 


Tool 
No. 


J-6127 
J-6129 


J-6133-A 
J-6135 
J-6282 


J-6498 


KMO-30 
or J-8001 


J-7026 


J-7027 
J-7073 
J-7577 


J-7687 
J-8059 
J-8124-01 


Tool Name 
Mainshaft End Play Checking 
Fixture 


Rear Clutch Spring Compressor 
(Use with J-4670-C) 


Rear Bearing Installer 
Rear Unit Clutch Retainer 


Front Unit End Play Checking 
Gauge 


Torque Wrench Extension 


Dial Indicator Set 


Flywheel Housing Oil Seal In- 
staller and Staker 


Flywheel Housing Support 
Torus Cover Leak Check Set 


Reverse Piston Inner Seal Pro- 
tector 


Linkage Gauge Pin 
Snap Ring Pliers 
Blow Gun Assembly 
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FUEL TANK AND EXHAUST SYSTEM 


CONTENTS OF THIS SECTION 


SUBJECT PAGE SUBJECT PAGE 
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Remove and Replace ................... 8-8 
Tail Pipe (Dual Exhaust)— 
Remove and Replace ................... 8-8 
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FUEL TANK 


DESCRIPTION 


The fuel tank on all models except Safari is located 
under the floor pan behind the rear axle. This tank is 
retained with two metal straps and can be removed 
without disturbing any sheet metal. The straps hook 
into the floor pan outer panel at one end (Fig. 8-1) 
and are retained with a bolt through the floor pan 
rear reinforcement panel at the other (Fig. 8-2). 


A 14” vent pipe inside the fuel tank filler pipe (on 
all models except Safari) extends the entire length 
of the filler pipe and is held securely with two clips 
(Fig. 8-3). This pipe allows trapped air inside the 


Fuel Tank Retained at Front 


Fig. 8-1 


Fig. 8-2 Fuel Tank Retained at Rear 


Fig. 8-3 


Fuel Filler Pipe Positioned in Tank 
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ig FUEL TANK 
“: GAUGE UNIT 


FUEL TANK STRAP 


Fig. 8-4 Safari Fuel Tank Installation 


fuel tank to exhaust quickly when filling the tank. 
To facilitate servicing, the fuel tank filler pipe is a 
separate piece and incorporates a rubber “O” ring 
seal to provide a gasoline tight joint at the tank 
(Fig. 8-3). 


Fuel tank for all Safari models is located between 
the left rear fender outer panel and inner panel. It 
is retained at its upper end by a formed section in 
the left rear quarter panel and held secure at the 
bottom with one wide metal strap; one end hooks 
into the outer side of the quarter panel, the other, 
with a bolt through the floor pan rear reinforcement 
panel (Fig. 8-4). 


The tank filler for all models is at outer side of left 
rear fender. A spring hinge is used on the inner side of 
the door assembly to assure rattle free retention when 
closed. 


FUEL TANK FILLER CAP 


Vented filler caps are used on all Pontiacs. All 
models except Safari have small passages in the filler 
cap and, also, the fuel tank is vented by a depression 
extending the full width of the filler pipe end, just 
under the filler cap. 


FILLER CAP 


FUEL TANK 


Fig. 8-5 Safari Fuel Tank Cap in Position 


Because of its location and design the filler cap 
for Safari models is attached directly to the tank 
(Fig. 8-5) and no filler pipe, as such, is used. When 
the tank is full or nearly so, possibility of fuel over 
flow out a “vent” is checked by a dual purpose filler 
cap. This cap is designed to vent the tank and to 
check over flow of fuel out the vented cap (Fig. 8-6). 


A “floating” valve (designed like a dished welch 
plug) is housed in the lower portion of the filler cap. 
When fuel level in the tank is below the bottom of 
the filler cap the tank is vented through a hole in the 
bottom of the check valve, under an opening at the 
bottom of the check valve and out opening within 
the valve to the outside. When the fuel tank is full, 
or fuel is sloshed onto the cap, fuel can enter into 
the hole at the bottom of the cap and enter the check 
valve area. This forces the check valve to seat and 
seal off any attempted escape of fuel. If, however, 
fuel or vapor pressure builds up 34 to 1% psi the 
spring loaded safety valve opens to relieve excess 
pressure. 


TANK GAUGE UNIT 


The fuel tank filter and tank gauge unit are one 
assembly. The tank filter has a mesh sufficiently fine 
to prevent passage of water and assures that the 
particles that pass through are too small to interfere 
with valve operation in the fuel pump. The filter is 
of double plastic wrap construction with a heat sealed 
end (on all models except Safari) and offers a large 
filtering area and does not require cleaning. It is so 
designed that it will not rattle on the bottom of the 
tank. 
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Fig. 8-6 Safari Fuel Tank Filler Cap 


Fuel tank gauge units for Safari models have an all 
plastic filter end which rests just above the bottom 
of the tank. Four fuel tank gauge units are required 


to service all models. 


Construction and location of fuel tanks make it 
necessary to provide a fuel tank gauge unit for all 
models except Safari (Fig. 8-7) and also for Safari 
models only. All models equipped with air condition- 
ing are designed with a fuel system vapor separation 
line which returns to the tank via an additional pipe 


through the fuel gauge tank unit. 


FUEL LINES 


The fuel pipe from tank to engine runs on the 
left side of body. The gasoline line has two hose con- 
nections, one connecting the fuel pump inlet line to 
the front gasoline line and one connecting the rear 
gasoline line to the tank gauge unit. All hoses are 
secured to the gasoline lines by wire type hose clamps 


or flat spring type. 


TANK UNIT 


PIPE OUTLET 


OR sas 


Fig. 8-7 Fuel Gauge Tank Unit Installed in Tank 


CUT SLIT JUST DEEP ENOUGH 
TO ACCOMODATE AIR CHUCK 


tae 0’ (APPROX) 


Fig. 8-8 Fuel Tank Drain Hose 


PIPE NIPPLE 


SERVICE AND REPAIRS 


FUEL TANK—DRAIN 


1. Insert a length of hose (refer to Fig. 8-8 for de- 
tails) into the gas tank, pipe nipple end first, until 
weighted end of hose rests on bottom of tank. 


2. With chuck of air hose inserted into hose slit, a 
short blast of air will cause the gas to flow. 


NOTE: The tank can be drained rapidly by raising 


the car several feet off the floor when performing 
the above operation. 


FUEL TANK FILLER PIPE AND 
SEAL—REMOVE AND REPLACE 


FILLER PIPE AND SEAL—REMOVE 


1. Remove filler pipe by removing filler pipe screw 
from bracket at tank adapter. 


2. Pull filler pipe from tank. 


3. Remove seal from filler pipe recess (Fig. 8-9) 
using a screw driver or similar tool. 


Fig. 8-9 Filler Pipe Installed in Tank 
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FILLER PIPE AND SEAL—REPLACE 


1. Lubricate inner diameter of adapter in tank. 


2. Place new seal in recess of filler pipe (Fig. 8-9) 


and position in tank. 


3. Install screw in filler pipe bracket and tighten 


securely. 


FUEL TANK—REMOVE AND REPLACE 


1. Drain tank. 
2. Disconnect wire from fuel gauge tank unit. 
3. Disconnect fuel hose at gauge unit. 


4. Remove screw from filler pipe bracket and re- 


move filler pipe. 
5. Disconnect support straps and lower tank. 


6. Replace tank by reversing above steps. 


TROUBLE DIAGNOSIS 
LEAKS 


Before removing fuel tank to correct a leak, a care- 
ful inspection of the tank should be made to deter- 
mine as accurately as possible the source of leak. So 
called “seam leaks” very often turn out to be leaks 
at the filler neck or loose screws at the fuel gauge 
tank unit. In both these cases the gasoline runs down 
on the flange of the seam and drips off at points along 
the seam giving the false indication of leaking seams. 


NOISES 


Fuel tanks which have a rattle or buzzing sound 
can be corrected by adding insulation between the 
floor pan and tank. Stones on top of the tank may 
also be the cause and should be removed. 

NOTE: Tanks do not have baffles and therefore 
should not be changed due to “loose baffles in tank’’. 


TANK UNIT 


Diagnosis for the fuel gauge tank unit appears in 
the ELECTRICAL AND INSTRUMENTS Section. 


EXHAUST SYSTEM 


TAIL PIPE 
FRONT SUPPORT 


TAIL PIPE 


MUFFLER 


Fig. 8-10 Location of Tail Pipe Front Support Assembly 


DESCRIPTION 


The major units comprising the exhaust system 
on Pontiac models are: a welded “Y” type exhaust 
crossover pipe, exhaust pipe, muffler and muffler tail 
pipe. The tuning chambers in the muffler have been 
designed to provide maximum muffling performance. 


The exhaust crossover pipe attaches to both (right 
and left) bank exhaust manifolds. Connections to mani- 
folds are of the ball type thus eliminating need for 
gaskets. However, if a leak develops, an exhaust sealer 
can be used at the connections. 


A single piece tail pipe connects to the muffler and 
is supported as shown in Figs. 8-10 and 8-11. 


All models use the same type of zinc coated 
aluminized muffler, which is oval shaped, has multiple 
pipes, and operates on the reverse flow principle. 
Clamps are used to secure the muffler to the exhaust 
pipe and tail pipe. 


The muffler and single-piece tail pipe are sup- 
ported at two points by flexible supports. One sup- 
port immediately behind the muffler attaches to the 


C 25-35 LB. FT. 


B 25-35 LB. FT. 


E 10-15 LB. FT. 


WHLSAS LSOVHXA GNV ANVIL Taina 


F 10-15 LB. FT. 


E 10-15 LB. FT. 


Y 
A 25-35 LB. FT. F 10-15 LB. FT. 


Fig. 8-11 Installation Details of Single Exhaust System 
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B 421 H.O. 


A 421 H.O. 


mn) == seal 
\ 


7 
oO 


A 25-35 LB. FT. 


Fig. 8-12 Installation Details of Dual Exhaust System 


Bed 
E 10-15 LB. FT. 
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C 20-25 LB. FT. 


A 25-35 LB. FT. 


Fig. 8-13 Installation Details of Dual Exhaust System— Safari 


B 25-35 LB. FT. 
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right side of the frame member. This support uses 
tire carcass reinforcing a butyle strap. The tail pipe 
rear support has its flexible portion of butyle strap 
construction. 


The installation of these supports is very important. 
Improperly installed supports can cause annoying 
vibrations which are difficult to diagnose. Figs. 8-11 
through 8-13 illustrate the correct location and instal- 
lation of supports. 


Figs. 8-11 through 8-13 illustrate the Safari rear 
support and Safari tail pipe extension. Particular at- 
tention should be paid to the dimensional require- 
ments and that surfaces of strap are parallel. 


SERVICE AND REPAIRS 
SINGLE EXHAUST SYSTEM 


EXHAUST MANIFOLD CROSSOVER PIPE— 
REMOVE AND REPLACE 
1. Disconnect pitman arm at pitman shaft. 


2. Disconnect cross-over pipe at right and left 
manifold. 


3. Loosen cross-over pipe to exhaust pipe U-bolt 
clamp. 


4. Loosen tail pipe front bracket clamp (behind 
muffler). 


5. Loosen tail pipe rear bracket clamp. 


6. Move exhaust pipe, muffler and tail pipe rear- 
wards. 


7. Disconnect cross-over pipe from exhaust pipe and 
remove cross-over pipe assembly. 


8. Install cross-over pipe by reversing above pro-. 
cedure. 


NOTE: No gaskets are used between cross-over 
pipe and manifolds. Tighten cross-over pipe to mani- 
fold bolts 25-35 lb. ft. torque. Tighten exhaust pipe 
to crossover pipe clamp bolts to 25-35 lb. ft. torque. 


EXHAUST PIPE—REMOVE AND REPLACE 


1. Loosen cross-over pipe to exhaust pipe U-bolt 
clamp. 


2. Loosen exhaust pipe to muffler front U-bolt 
clamp. 


3. Loosen tail pipe front bracket clamp (behind 
muffler). 


4. Loosen tail pipe rear bracket clamp. 


5. Move exhaust pipe, muffler and tail pipe rear- 
wards. 


6. Remove exhaust pipe from cross-over pipe and 
muffler. 


7. To install, reverse above procedure. Coat inside 
diameter of exhaust pipe with sealer before installing 
On cross-over pipe. Coat inside diameter of muffler 
opening with sealer before installing exhaust pipe. 
Tighten exhaust pipe to cross-over pipe clamp bolts 
25-35 lb. ft. torque. Tighten muffler to exhaust pipe 
clamp bolts 20-25 lb. ft. torque. 


MUFFLER—REMOVE AND REPLACE 


1. Loosen U-bolt clamp at front of muffler. 


2. Loosen tail pipe front bracket clamp (behind 
muffler). 


3. Loosen tail pipe rear bracket clamp. 


4. Remove exhaust pipe, muffler and tail pipe rear- 
wards. 


5. Remove muffler. 


6. Replace muffler by reversing steps. Coat inside 
diameter of muffler openings with sealer before instal- 
ling muffler over exhaust pipe and tail pipe. Tighten 
exhaust pipe to muffler front U-bolt clamp 20-25 Ib. 
ft. torque. Tighten tail pipe front bracket clamp (be- 
hind muffler) 10-15 lb. ft. torque. 


TAIL PIPE—REMOVE AND REPLACE 


1. Jack rear of car up to allow clearance between 
frame and rear axle housing. 


2. Loosen tail pipe front bracket clamp (behind 
muffler). 


3. Loosen tail pipe rear bracket clamp. 
4. Remove tail pipe. 


5. Replace tail pipe by reversing above procedure. 


NOTE: Coat inside diameter of rear muffler opening 
with sealer before installing tail pipe. Tighten tail pipe 
front bracket clamp bolts 10-15 lb. ft. torque. Tighten 
tail pipe rear bracket bolts 10-15 lb. ft. torque. 


DUAL EXHAUST SYSTEM 
EXHAUST PIPE REMOVE AND REPLACE 


1. Disconnect rear engine mount from center cross- 
member and remove crossmember. NOTE: Support 
transmission with tall jack stand during this operation. 
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2. Disconnect exhaust pipe from manifold, loosen 
front muffler clamp and slide exhaust pipe forward 
and remove. 


3. To install, reverse above procedures. 


NOTE: Coat inside diameter of front muffler open- 
ing with sealer before inserting exhaust pipe. 


MUFFLER—REMOVE AND REPLACE 


Follow same procedure used for single exhaust 
system. 


TAIL PIPE—REMOVE AND REPLACE 


Follow same procedure used for single exhaust 
system. 


SPECIFICATIONS 
Fuel Tank Capacity: 
All except Safari Models ................. 25 gal. 
Safari Models .....................0.... 19 gal. 
Exhaust Crossover Pipe Diameter ............... is 
Exhaust Pipe Diameter (Single) .............. 244,” 


Dual—389 cu. in optional, Grand Prix, 421 H.O. and 
421 S.D. 


Exhaust Pipe Diameter .................... 214" 

Tail Pipe Diameter .......................... 2 
Dual—Station Wagon exc. 421 H.O. 

Exhaust Pipe Diameter ...................... 2” 

Tail Pipe Diameter ....................... 134” 


WRENCH TORQUE SPECIFICATIONS 


(Torque in lb. ft. unless otherwise shown) 


TORQUE SIZE 
40-80 Lb. In. No. 10-12 
40-80 Lb. In. No. 10-12 
25-35 Lb. In. No. 10-32 
40-80 Lb. In. No. 14-10 
15-25 Lb. In. No. 10-32 
50-100 Lb. In. 14-20 
20-35 Lb. In. 3-16 
50-100 Lb. In. 3-16 
** 14 NPTF 
10-15 Lb. In. 544-18 
20-25 3-24 
10-15 34-24 
25-35 34-24 
25-35 ¥g-16 
25-35 34-24 
10-15 546-18 
10-15 5/1 6-24 
10-15 54 3-24 


FUEL TANK AND GAUGE UNIT 


Screw—Fuel Tank Splash Baffle Upper to Body 

Screw—Fuel Tank Splash Baffle Lower to Body 

Screw and Lockwasher Assy.—Fuel Tank Outlet Fittings to Tank 
Screw—Fuel Tank Filler Pipe to Fuel Tank Adapter (Exc. Sta. Wagon) 
Nut—Fuel Tank Gauge Terminal 


FUEL TANK MOUNTING AND FUEL PIPES 
Screw—Fuel Pipe Clip to Frame 
Nut—Fuel Tank Strap to Body (Sta. Wagon) 
Nut—Fuel Tank Strap to Body (Exc. Sta. Wagon) 
Fitting—Fuel Pump Hose to Pump (Inlet) 


MUFFLER-—EXHAUST PIPE—TAIL PIPE 


Screw—Tail Pipe Rear Support To Frame 

Nut—Muffler to Exhaust Pipe Clamp ‘“U”’ Bolt 

Nut—Muffler Tail Pipe Clamp “U” Bolt 

Nut—Exhaust Pipe Clamp ‘“U” Bolt 

Bolt—Crossover Pipe to R and L Manifolds 

Bolt—Crossover Pipe to RH Manifold 

Screw—Tail Pipe Front Support to Frame 

Bolt and Nut—Tail Pipe Rear Support Clamp (Exc. Sta. Wagon) 
Bolt and Nut—Tail Pipe Rear Support Clamp (Sta. Wagon) 


NOTE (*) Torque not a requirement, other means of control and/or specifications used, checked for alignment, 


bottoming, height and/or leaks. 


(Also refer to Wrench Torque Specifications) 
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STANDARD STEERING GEAR 


GENERAL DESCRIPTION 


The standard steering gear (Fig. 9-1) is of the re- 
circulating ball nut type having a gear ratio of 24 to 1 
with an overall ratio of 29 to 1. The steering shaft, 
worm shaft and worm nut are all in line making a 
compact and easily serviced gear. 


The steering shaft and worm shaft are separated 
with a flexible coupling which permits removal of the 
gear assembly or steering shaft (and column) inde- 
pendent of each other. 


The mechanical element of this steering gear is a 
low-friction, high-efficiency recirculating ball system 
in which steel balls act as a rolling thread between 
the steering worm and nut. The nut is one piece and 
is geared to the sector of the pitman shaft. Lash be- 


tween the pitman shaft and ra¢ck-piston nut is main- 
tained by an adjusting screw which is retained in the 
end of the pitman shaft gear (Fig. 9-2). 


The ball nut, mounted on the worm, is driven 
through steel balls which circulate in helical grooves 
in both the worm and nut. Ball return guides, at- 
tached to the nut, serve to recirculate the two sets 
of twenty-five balls each in the grooves. 


As the steering wheel is turned to the right, the nut 
moves upward. When the wheel is turned to the left 
the nut moves downward. 


The teeth on the sector, which are forged as part 
of the pitman shaft, and the ball nut are so designed 
that a tighter fit exists between the two when the 
front wheels are straight ahead. Proper engagement 
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Fig. 9-1 Cross Section of Standard Steering Gear 


between the sector and the ball nut is obtained by an SIDE COVER ADJUSTING SCREW 
adjusting screw which moves the pitman shaft end- : 
wise permitting desired engagement of the tapered ie aa 
teeth of the ball nut and sector gear. The worm bear- 
ing adjuster can be turned to provide proper pre- 


loading of the upper and lower bearings. 


PERIODIC SERVICE 


Periodic service consists of periodical lubrication as 
outlined in GENERAL LUBRICATION Section. 


ADJUSTMENTS ON CAR 


Correct adjustment of the steering gear is extreme- ; o 
: i} PITMAN SHAFT BUSHING 
ly important. Before any adjustments are made to the : i 


steering gear in an attempt to correct such conditions 


PITMAN SHAFT SEAL 


as shimmy, hard or loose steering and road shocks, 


careful check should be made to determine that front Sa aceuies 
end alignment, shock absorbers, wheel balance and tire 


pressure are correctly adjusted and/or operating 
satisfactorily. Fig. 9-2. Cross Section Through Pitman Shaft 
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IDLER ARM 


TIE ROD 


END CLAMP TIE ROD 
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» CONNECTING ROD. 


PITMAN ARM DETAIL CONNECTING ROD 


TIE ROD END 
TIE ROD CLAMP DETAIL 


TIE ROD END PITMAN ARM 


IDLER ARM DETAIL 


Fig. 9-3 Steering Linkage 
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ADJUSTING SCREW 


Fig. 9-4 Adjusting Pitman and Ball Nut Backlash 


There are two adjustments on the recirculating ball 
type steering gear: 


1. Worm bearing preload adjustment. 
2. Sector and ball nut backlash adjustment. 


CAUTION: It is very important when adjusting the 
steering gear that the adjustments be made in the 
above sequence. Failure to do so will result in 
damage to the steering gear. 


ADJUST WORM BEARING PRELOAD 


1. Disconnect steering connecting rod from pitman 
arm (Fig. 9-3). 


2. Loosen pitman shaft adjusting screw lock nut 
and back off adjusting screw a few turns (Fig. 9-4). 


3. Remove horn button or horn ring and steering 
wheel. 


4. With lb. in. torque wrench attached to a 5%”-12 
point socket, measure and record a least 30° off 
center (Fig. 9-5). 


NOTE: Do not use a torque wrench having maxi- 
mum torque reading of more than 100 pounds inch. 
When taking following torque readings, take a 
reading pulling the torque wrench to the right and 
a reading pulling the torque wrench to the left. 
Total both readings and take one half of this total 
as the average torque. 


Fig. 9-5 Checking Steering Gear Adjustment 


SCRIBE MARK ON 
STEERING SHAFT 


MUST NOT VARY MORE THAN 
5 DEGREES FROM HORIZONTAL 
WHEN FRONT WHEELS ARE 

STRAIGHT AHEAD 


Fig. 9-6 Locating Steering Wheel Position 


5. Torque required should be between 6-10 Ib. ins. 
To correct, loosen worm bearing adjuster lock nut 
with brass drift and turn adjuster to bring torque 
within limits. 


6. Retighten lock nut when adjustment is correct 
and recheck as in step 4 above. 


ADJUST SECTOR AND BALL NUT BACKLASH 


1. When worm bearing preload has been adjusted 
correctly, pitman shaft adjusting screw should be 
turned clockwise until a pull equal to the worm bear- 
ing preload plus 2-6 lb. ins. is required to turn the 
wheel through center. 


2. Tighten pitman shaft adjusting screw lock nut, 
and recheck adjustment. 


3. Reassemble steering connecting rod to pitman 
arm. Set spokes of steering wheel in straight ahead 
position (mark on steering shaft up, Fig. 9-6). If road 
wheels are not straight ahead, adjust steering tie rods. 


MINOR REPAIRS 


STANDARD STEERING WHEEL— . 
REMOVE AND REPLACE 


REMOVE 


1. Remove horn button (Fig. 9-7). 


2. Remove three screws, insulator and horn button 
retainer. 
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HORN BUTTON RETAINER 


HORN BUTTON 


Fig. 9-7 Removing Standard Steering Wheel 
Horn Button 


3. Remove contact ring. 
4. Remove pivot contact, spring and insulator, 


5. Remove retaining nut and washer from steering 
gear shaft. 


6. Remove contact plate. 


7. Remove steering wheel from shaft, using puller 
J-3044. 


8. Remove coil spring and seat from steering gear 
shaft. 


REPLACE 


1. Install seat and spring on steering gear shaft. 


NOTE: If new steering wheel is to be installed, 
make certain direction signal cancelling pin is in- 
stalled in hub at rear of new wheel. 


2. Install steering wheel over shaft, making certain 
splines on inner bore of wheel align with outside 
diameter of shaft. 


NOTE: Scribe mark on steering shaft must be posi- 
tioned at top of shaft and steering wheel must not 
vary more than five degrees from horizontal when 
front wheels are straight ahead (Fig. 9-6). 


3. Install contact plate. 
4. Install washer and steering wheel retaining nut. 


5. Tighten retaining nut until steering wheel is 
drawn down to within .090”-.120” of actuator assem- 
bly. Torque nut 20-35 lb. ft. 


6. Stake retaining nut. 
7. Install pivot contact, spring and insulator. 


8. Install contact ring. 


Fig. 9-8 Removing Deluxe Steering Wheel 
Horn Button 


9. Install horn button retainer, three screws and 
insulators. Tighten screws securely. 


10. Install horn button, making certain rubber 
flange on inner side of horn button lines up with notch 
of horn button retainer. 


DELUXE STEERING WHEEL— 
REMOVE AND REPLACE 
REMOVE 


1. Twist steering wheel ornament and lift to re- 
move (Fig. 9-8). 


2. Remove retaining nut and washer from steering 
gear shaft. 


3. Pull horn ring and contact assembly from steer- 
ing gear shaft. 


4. Remove pivot contact, spring and insulator from 
hub of steering wheel. 


5. Remove steering wheel from shaft, using puller 
J-3044. : 


6. Remove coil spring and seat from steering gear 
shaft. 


REPLACE 
1. Install seat and spring on steering gear shaft. 


NOTE: If new steering wheel is to be installed, 
make certain directional signal cancelling pin is in- 
stalled in hub at rear of new wheel. 
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1. Ornament Assembly 


5. Contact Assembly 


9. Steering Wheel 


2. Nut 6. Contact Retaining Screws 10. Cam 
3. Washer 7. Connector Contact Assembly 11. Adapter 
4. Horn Ring 8. Connector Insulator 12. Attaching Screws 


Fig. 9-9 Deluxe Steering Wheel—Exploded View 


2. Install steering wheel over shaft, making certain 
splines on inner bore of wheel and O.D. of shaft, 
line up. 


NOTE: Scribe mark on steering shaft must be posi- 
tioned at top of shaft and steering wheel must not 
vary more than five degrees from horizontal when 
front wheels are straight ahead (Fig. 9-6). 


3. Install pivot contact, spring and insulator in hub 
of wheel. 


4. Install horn ring and contact assembly on steer- 
ing gear shaft. 


5. Install washer and steering wheel retaining nut 
and torque 20-35 Ib. ft. 


6. Stake retaining nut. 


7. Install steering wheel ornament, twisting to seat. 


STEERING COLUMN OVERHAUL 
NOTE: Procedure applies specifically to synchro- 
mesh (Fig. 9-10). May be used for hydra-matic 
by referring to Fig. 9-11 and eliminating steps per- 
taining to synchro-mesh column. 


REMOVE 
1. Disconnect first and reverse shifter rod from 


lower lever and second and third shifter rod from 
upper lever at steering column (Fig. 9-12). 


2. Remove bolt and washer from bottom steering 
column support (Fig. 9-13). 


3. Remove two steering shaft to steering gear re- 
taining bolts. 


4. Remove steering wheel as_ outlined under 
STANDARD STEERING WHEEL—REMOVE or 
DELUXE STEERING WHEEL—REMOVE. 


5. Remove two steering column bracket to instru- 
ment panel attaching screws and washers and remove 
bracket and insulator. 


6. Remove six screws securing toe pan to floor pan. 


7. Remove one steering column seal retainer to 
cover plate screws. 


8. Disengage clutch rod at both ends by removing 
clips and washers. 


NOTE: It is not necessary to loosen clutch rod 
clevis adjusting nuts to disconnect clutch rod from 
clutch pedal. 


9. Push clutch rod insulator and clutch rod through 
hole in toe pan. 


— 


. Screw, Strg. Shaft Upper Brg. 


(#8-32 x 1%”) 


2. Spring, Strg. Shaft Upper Brg. 


3. Seat, Strg. Shaft Upper Brg. 
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. Washer, Gearshift Lever 


Housing—Wave 


. Retainer, Gearshift Lever 


Housing 


. Spring, Gearshift Lever Tension 
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. Switch Assy., Back-Up Lamp 
. Screw, Back-Up Lamp Switch 
. Grommet, Strg. Column Toe 


Plate 


Spri 28. Seal, Strg. Column—Felt 
cae 15. Pin, Gearshift Lever Pivot 29 a : . a 
A. Contact and Cable, Horn Button 16. Housing Assy., Gearshift Lever : ae ‘Brg ssy., otrg. oha 
De ever cere i ale a 30. Clamp, Strg. Shaft Jacket 
6. Lever Assy., Direction Signal pe OSKEME Ss pee 31.1 t aie Gaareit 
Switch 18. Retainer, Horn Cable . Lever, transmission earsnl 
: 32. Tube Assy., Strg. Col 
7. Housing Assy., Direction Signal 19. Bearing, Actuator Rod Ca Strg. Column 
Switch 20. Lever, Trans., Neutralizer and Bares F ci : a 
: Back-Up Lamp Switch . shaft and Flange, strg. Gear 
8.S t, hift Shaft U 
peariia PCRS SNH EERE! od Screw No 10-1 ace a6 4) Upper 
9. Plate. Contact U B 22. Switch Assy., Direction Signal 34. Insulator, Strg. Column 
Reg heer, ante ie 23. Spring, Switch Actuator Rod 35. Lever, Gearshift Lower Control 


VI. 


. Plate, Brg. Support and Direction 


Signal Lock 
Washer, Gearshift Lever—Thrust 


24. 


Anti-Rattle 


Lever, Direction Signal Switch 
Actuator 


37. 


. Bolt, Gearshift Lower Brg. to 


Jacket 
Spring, Gearshift Lever Shim 


Fig. 9-10 Steering Column for Synchro-Mesh Transmission—Exploded View 


10. Lift toe pan over end of clutch rod and remove. 
11. Disconnect horn cable from terminal. 
12. Remove wiring connectors from back-up light 


and direction indicator switch terminals. 


13. Rotate steering column so that back-up light 
and turn indicator switch assemblies will clear dash 
panel and withdraw entire steering column and shaft 
assembly. 


STEERING COLUMN—DISASSEMBLE 


1. Loosen upper bolt on steering column clamp 
and slip clamp over lower end of column. 


2. Remove steering gear shaft from lower end of 
steering column housing. 


3. Remove screw and star washer securing back-up 
light switch assembly and remove switch from steer- 
ing column housing. 


4. Remove back-up light trip lever retaining screw 
and washer and remove lever through opening in 
steering column housing (Fig. 9-14). 


5. Remove two screws and star washers and re- 
move direction signal switch assembly and horn wire 
retainer from steering column housing. 
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1. Lever Assy., Direction Signal 13. Screw, Housing Shield 26. Switch Assy., Back-Up Lamp 
Switch 14. Plate, Contact Upper Brg. 27. Spring, Gearshift Tube Anti-Rattle 
2. Rod, Switch Actuator 15. Washer, Gearshift Lever Housing 28. Adapter Assy., Strg. Shaft Lower 
3. Plate, Brg. Support and Direction —Wave Brg. 
Signal Lock 16. Screw, Lock Plate 29. Seal, Strg. Column—Felt 


4. Washer, Gearshift Lever—Thrust 17 
5. Retainer, Gearshift Lever Housing 18 
6. Pin, Strg. Column Gearshift Tube 


. Spring, Gearshift Lever Tension 
. Pin, Gearshift Lever Pivot 


30. Clamp, Strg. Shaft Jacket 


31. Tube Assy., Strg. Column 
Gearshift 


Locating 19. Lever, Transmission Gearshift 32. Lever, Trans. Gearshift Indicator 
7. Housing, Gearshift Lever Support 20. Jacket, Strg. Column 33. Lever, Trans. Neutralizer and 
8. Screw, Strg. Shaft Upper Brg. 21. Bearing, Actuator Rod Back-Up Lamp Switch 
9. Contact and Cable, Horn Button 22. Retainer, Horn Cable 34. Lever, Gearshift Lower Control 
10. Housing Assy., Direction Signal 23. Switch Assy., Direction Signal 35. Insulator, Steering Column 
Switch 24. Lever, Direction Signal Switch 36. Insulator, Steering Column 
11. Support, Gearshift Shaft Upper Actuator 37. Shaft and Flange, Strg. Gear 


Brg. 25. Spring, Switch Actuator Rod 


12. Plate, Gearshift Interlock Anti-Rattle 


Fig. 9-11 


6. Hold actuator rod anti-rattle coil spring and 
bearing plate and remove hairpin type spring actu- 
ator lever from actuator rod (Fig. 9-15). 


NOTE: A rag or steering column insulator felt 
stuffed into the opening below the actuator rod will 
prevent loss of coil spring. 


7. Remove anti-rattle spring and bearing plate. 
8. Pull actuator rod out from top end of steering 
column. 


9. Remove horn contact assembly and horn wire 
from end of upper bearing support assembly. 


10. Remove three screws which retain actuator 
housing and remove housing (Fig. 9-16). 


Upper 
38. Spring, Gearshift Lever Shift 


Steering Column for Hydra-Matic Transmission—Exploded View 


11. Actuator yoke can be removed from housing 
by removing control lever and pressing out shield. 


12. Remove upper bearing support assembly from 
top end of shifter tube (Fig. 9-17). 


13. Remove bearing sleeve from inside bearing. 


14. Remove flat washer and wave washer from 
shifter tube. 


15. Disengage and remove bearing support lock 
plate (Fig. 9-18). 


16. Tap out gearshift lever pivot pin, using punch. 


17. Remove gearshift lever and, using needle nose 
pliers, remove anti-rattle spring (Fig. 9-19). 


a 
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SECOND AND THIRD 
SHIFT LEVER 


FIRST AND REVERSE 
SHIFT LEVER 


STEERING COLUMN CLAMP 


Fig. 9-12 Disconnecting Shifter Rods 


18. Slide gearshift lever housing off end of steering 
column. 


19. Remove rear retainer plate from shifter tube 
(Fig. 9-20). 


20. Using screwdriver or other suitable tool, re- 
move seal from lower end of steering column housing. 


21. Remove three lower bearing adjusting bolts 
and remove lower bearing and first and reverse shift 
lever assembly from shifter tube. 


22. Using soft hammer, tap upper end of shifter 
tube until tube, with second-third shift lever assem- 
bly, and upper bearing is free, and remove entire 
assembly from lower end of steering column. 


23. Remove belt insulators from inside of steering 
column. 


24. Remove rubber grommet from steering column. 


BACK UP LIGHT 
TRIP LEVER 


Fig. 9-14. Back-Up Light Trip Lever Location 


SUPPORT 


ae 


BOLT 
WASHER 


Fig. 9-13. Location of Nut and Washer 


STEERING COLUMN-—ASSEMBLE 


1. Install new rubber grommet over steering 
column, positioning grommet toward upper end of 
column. 


2. Install new belt insulators over shifter tube, 
positioning them just above spring upper bearing and 
second-third shift lever assembly. 


3. Insert shifter tube with bearing and _ second- 
third shift lever assembly into lower end of steering 
column, making certain belt insulators remain in 
position. 


BACK-UP SWITCH 
ASSEMBLY 


ACTUATOR 
LEVER 


ANTI-RATTLE 
SPRING 


ACTUATOR ROD 
BEARING PLATE 


HORN WIRE 
RETAJNER 


HORN WIRE 


Fig. 9-15 Location of Actuator Lever 
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ACTUATOR 
ROD 


CONTROL 


a 2 ACTUATOR HOUSING 
RETAINING SCREWS 


Fig. 9-16 Location of Actuator Yoke 


4. Using soft hammer, tap lower end of shifter tube 
until upper bearing is firmly seated against flanges in 
steering column. 


5. Assemble first and reverse shift lever assembly 
in lower bearing and check for free rotation of lever 
in bearing. 


NOTE: Clean bearing surfaces with emery cloth, 
if necessary, to insure freedom of rotation. 


6. Install spacer, first-reverse shift lever assembly 
and lower bearing over end of shifter tube, seating 
firmly against spacer. . 


7. Line up three adjusting bolt holes in lower bear- 
ing with three slots in column housing and insert 
three adjusting bolts finger tight. 


8. Rotate lower bearing and adjust to obtain .012” 
maximum end play. 


NOTE: Shift levers must rotate freely after adjust- 
ment. 


BEARING SUPPORT 
OCK PLATE 


EARSHIFT LEVER 
VOT PIN 


GEARSHIFT LEVER 


Fig. 9-18 Location of Bearing Support Lock Plate 


GEARSHIFT WAVE LOCK PLATE STEERING 
LEVER WASHER COLUMN 
HOUSING 


CONTACT 
AND 
BEARING 
SUPPORT 
ASSEMBLY 


STEERING GEAR INDEXING FLAT 
SHAFT TABS WASHER 


Fig. 9-17 Removing Upper Bearing Assembly 


9. Torque three lower bearing adjusting bolts to 
85-125 Ib. in. 


10. Install new tube support bearing in lower end 
of steering column housing and seat firmly, using soft 
hammer.. 


11. Install steering column clamp over lower end 
of steering column. 


NOTE: Upper clamp bolt should be finger tight- 
ened only. 


12. Install rear retainer plate over upper end of 
shifter tube. 


13. Install gearshift lever housing over end of steer- 
ing column. 


S ANTI-RATTLE 
S SPRING 


bs, 


/ GEARSHIFT 
LEVER 


Fig. 9-19 


Location of Shift Lever Spring 
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STEERING COLUMN 


RETAINER PLATE 


STEERING GEAR 
SHAFT a 


SHIFTER TUBE 


Fig. 9-20 Location of Retainer Plate 


14. Using needle nose pliers, insert gearshift lever 
anti-rattle spring in depression located in housing 
and apply grease to spring to prevent squeak (Fig. 
9-21). 


15. Install gearshift lever, depressing anti-rattle 
spring as lever is inserted. 


NOTE: Use shim stock over spring to aid ‘in assem- 
bly of gearshift lever. 


16. Install new pivot pin through housing and gear- 
shift lever, tapping pin until flush with surface of 
gearshift lever boss on housing. 


17. Install bearing support lock plate, engaging 
flanges on plate in notches of steering column hous- 
ing (Fig. 9-22). 


18. Install wave washer and flat washer over end 
of shifter tube, positioning wave washer toward lock 
plate. 


BEARING SUPPOR 


GEARSHIFT LEVER | 


GEARSHIFT LEVER 


Fig. 9-22 Bearing Support Lock Plate in Position 


- ANTI-RATTLE 


” GEARSHIFT 
LEVER 


Fig. 9-21 Installing Anti-Rattle Spring 

19. Install new sleeve in inside diameter of upper 
bearing, flanged side out, and position upper bearing 
support over shifter tube, indexing two tabs of sup- 
port in cutouts at upper end of steering column (Fig. 
9-23). The bearing support will properly center shift- 
er tube at upper end of column. 


20. Install horn wire and contact assembly in end 
of bearing support, snaking wire through outer slots 
of bearing support lock plate and retainer plate and 
between steering column housing and shifter tube. 


NOTE: Attaching a suitably firm wire to end of 
horn wire will simplify installation of horn wire in 
steering column. 


STEERING 
COLUMN 


GEARSHIFT WAVE 
LEVER WASHER 
HOUSING 


LOCK PLATE 


CONTACT 


ASSEMBLY 


STEERING GEAR INDEXING 
SHAFT TABS 


FLAT 
WASHER 


Fig. 9-23 Installing Bearing Support Assembly 
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WON — 


4 
5 
6 
7 
8 


9 


10. 


11 


V2; 


13 
14 


15. 


16 
17 
18 
19 


. Lever, Direction Signal Control 

Lever, Tilting Wheel Release 

Nut, Steering Wheel to Steering 

Shaft 

. Cover, Direction Signal Control 

. Ring, Bearing Spring Retaining 

. Washer, Upper Column Lock 

. Washer, Preload Capsule Upper 

. Capsule, Steering Column 
Preload 

. Washer, Preload Capsule Lower 

Retainer, Contact 

. Contact, Horn Button 

Insulator, Horn Button Contact 

. Cable, Horn Button Contact 

. Seat, Upper Bearing Spring 

Race, Upper Bearing Inner 

. Spring, Detent 

. Yoke, Actuator 

. Spring, Actuator 

. Actuator, Shoe Release 


. Pin, Actuator (2) 

. Shoe, Lock 

. Pin, Shoe Dowel (2) 

. Spring, Lock Shoe (2) 
. Stop, Shoe Lock 

. Shoe, Lock 

. Housing Actuator 

. Bearing, Steering Shaft 


Upper (2) 


. Shaft, Steering Column Upper 
. Spring, Steering Shaft Joint 


Preload 


. Sphere, Steering Shaft Centering 
. Yoke, Steering Shaft Coupling 

. Shaft, Steering Column Lower 

. Seal, Steering Column Lower 

. Pin, Support (2) 

. Screw (2) 


Screw, Support (2) 


. Support, Bearing Housing 
. Spring, Tilt Wheel (2) 


. Pin, Pivot (2) 

. Ring, Shift Tube Retainer 

. Washer, Bowl Thrust 

. Plate, Steering Column Lock 

. Washer, Steering Column Wave 
. Spring, Gearshift Lever 

. Bowl, Gearshift Lever 

. Lever, Gearshift Control Upper 
. Cover, Gearshift Lever Bowl 

. Jacket, Steering Column 

. Plate, Steering Column 


Mounting 


. Ring, Lower Retainer 

. Tube, Gearshift 

. Seal, Steering Column Lower 
. Bearing, Gearshift Lower Shift 


Tube 


. Lever, Gearshift Lower Shift 
. Bolt, Steering Column Shaft 


Upper Flange to Shaft 


. Stud, Gearshift Lower Shift Lever 
. Flange, Shaft Upper 


Fig. 9-24 Steering Column with Tilting Wheel—Exploded View 
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21. Pull end of horn wire out appropriate opening 
in steering column housing. 


22. Install actuator housing over upper bearing sup- 
port and insert three retaining screws. Torque 10-35 
Ib. in. 


23. Install actuator rod bearing plate, direction 
signal switch and horn wire retainer in appropriate 
position on housing. 


24. Insert two screws and star washers, finger tight. 


25. Insert actuator rod through opening in actu- 
ator housing, and engage lower end of rod in retaining 
hole of bearing plate. 


26. Engage top end of actuator rod in slot of actu- 
ator housing. 


27. Install anti-rattle spring on lower end of actu- 
ator rod, exercising extreme care to prevent spring 
from falling inside steering column housing. 


28. With carrier in neutral, insert .090’-.093” dia. 
gauge into two holes in switch bracket and install 
actuator lever, engaging lever on prong of switch, 


29. Torque two direction signal switch retaining 
screws 10-35 Ib. in. 


NOTE: There should be no tension on actuator 
rod when screws are tightened. 


30. Insert horn wire through wire retainer. 


31. Install back-up light trip lever through lower 
opening in steering column housing and position on 
shifter tube. Insert retaining screw and star washer 
and tighten securely. 


32. Install back-up light switch assembly on steer- 
ing column housing and insert retaining screw and 
star washer. Tighten securely. 


NOTE: When upper shift lever is placed in “re- 
verse’ position and released, trip lever must hold 
back-up light switch lever in “‘on’’ position. If neces- 
sary, bend trip lever to obtain this condition, mak- 
ing certain the movement of upper shift lever to 
“‘second”’ position does not actuate switch. 
33. Insert steering gear shaft at lower end of steer- 
ing column housing, being extremely careful not to 
damage seal. 


TILT WHEEL STEERING COLUMN-IFIG. 9-24) 
DISASSEMBLE 


1. Remove turn signal switch from mast jacket by 
removing two attaching screws and disconnecting turn 
signal switch control cable. 

2. Remove neutral safety and back up lamp switch 


assembly from mast jacket, then remove switch lever 
from shift tube. 


J-21180 


Fig. 9-25 Removing Cover 


3. Remove Hydra-Matic indicator actuating lever 
if so equipped. 


4. Remove horn button lens by carefully prying 
up on bezel. 


5. Remove three spacer bushing screws, then remove 
spacer bushing. 


6. Remove reciever cup, Belleville spring and horn 
contact. 


7. Remove steering wheel nut, then remove steer- 
ing wheel using puller J-3044. 


8. Remove turn signal and tilt levers. 


9. Pry out horn contact from turn signal actuator 
housing and let hang loose. 


10. Remove turn signal cover with tool J-21180 (Fig. 
9-25). 


J-21181 


Fig. 9-26 Unseating Springs 
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Fig. 9-27 Removing Pivot Pins 


CAUTION: Do not use end of shaff fo pull cover as 
tilt socket in column would be damaged. 


11. Remove retainer (Tru-arc snap ring), collaps- 
ible spacer, wave washer, retainer, seat, inner race and 
steering shaft upper bearing. 


NOTE: Collapsible spacer must not be reused. 


12. Remove turn signal switch actuator yoke and 
detent spring. 


13. Install tilt release lever, lift up and allow col- 
umn to full up position, then unseat upper ends of tilt 
return springs with tool J-21181 (Fig. 9-26) or screw- 
driver. 


14. Remove two pivot pins with tool J-21179 (Fig. 
9-27). 

15. Disconnect turn signal cable from actuator 
assembly. 


16. Lift tilt lever to disengage lock shoes from pins 
and remove actuator assembly. 


Fig. 9-28 


Removing Shift Tube 


17. Remove tilt springs. 
18. Remove horn contact from actuator assembly. 


19. Drive lock shoe pivot pins from actuator, then 
remove lock shoes and springs. 


NOTE: Upper shoe has rubber bumper. 
20. Remove actuator spring pins and lever. 


21. Carefully remove lower bearing from steering 
shaft making sure bearing rollers do not catch on 
snap ring groove. 


22. Remove steering shaft coupling assembly from 
lower end of steering shaft. 


23. Remove steering shaft assembly upward through 
mast jacket. 


24. Remove four support screws and support from 
mast jacket. 

25. Remove turn signal switch control cable by 
pulling core rearward and twisting cable assembly so 
that opposite end is removed from steering column 
jacket. 


26. Remove shift tube retainer ring washer from 
top of shift tube. 


27. Remove shift tube bearing retainer from lower 
end of mast jacket. 


28. Remove shift tube downward through column 
with tool J-21180, driving against lower lever (Fig. 
9-28). 


NOTE: Make sure that bevel side of tool is facing 
away from flange before using. 


29. Remove lock plate, wave washer and bowl from 
upper end of mast jacket. 


30. Drive shift lever pivot pin from bowl, then 
remove shift lever and spring. 


31. Remove anti-rattle grommet from shift lever. 


ASSEMBLE 

When assembling steering column, apply thin coat 
of lithium soap grease to all friction parts. 

1. Install anti-rattle grommet on shift lever. 


2. Place shift lever spring and lever in bowl, then 
install lever pin. 


3. Install bowl on mast jacket, then wave washer 
over mast jacket and slide lock plate into position 
through opening in mast jacket. 


4. Install shift tube assembly with felt seal into 
mast jacket from lower end of jacket. 


5. Position Delrin bushing into lower end of mast 
jacket and install retaining ring. 
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6. Install thrust washer and retaining ring on upper 
end of shift tube. 


NOTE: Do not connect cable to bell crank. 


7. Install support on upper end of mast jacket and 
install four attaching support screws. (The two larger 
screws go into left-hand holes in support. Torque 
larger left-hand screws first.) Torque 20-25 Ib. in. 
into upper steering shaft. 


8. Install steering shaft assembly into mast jacket 
from upper end. 


9. Install steering shaft seal on lower end of shaft. 


10. Install steering shaft coupling assembly on 
lower end of shaft. 


11. Install lower roller bearing at steering wheel 
end of sheering shaft. 


12. Install actuator lever, pins, and spring on act- 
uator assembly. 


13. Install release springs on upper end of lock 
shoes, then install shoes in actuator and retain with 
pivot pins. 

NOTE: The upper lock shoe must have rubber 


bumper installed. 


14. Install lower ends of two return springs on 
support spring anchor. 


15. Connect turn signal switch control cable on bell 
crank in turn signal actuator, mounting cable loop 
inboard. Install cable bracket screw. 


16. Install tilt lever into tilt release actuator. 


17. Assemble horn contact and wire through actua- 
tor assembly and mast jacket. 


18. Move tilt lever up slightly to prevent lock shoes 
from engaging pins, then install actuator assembly 
over steering shaft. 


19. Align actuator assembly pivot pin holes with 
pin holes in support assembly and install pivot pins. 


20. Raise tilt lever and lift upper steering column 
to maximum up position. 


21. Install upper ends of two return springs with 
tool J-21181, spring installer. 


22. Install turn signal actuator yoke assembly and 
detent spring. 


CAUTION: Check to be sure bell crank is engaged 
in bracket of yoke assembly. 


23. Install upper steering shaft bearing, inner race, 
seat, retainer, wave washer, and new collapsible spacer. 


J-21179 


Fig. 9-29 Seating Spacer 


24. Install snap ring (Tru-arc) over steering shaft 
and against collapsible spacer, then place tool J-21179 
and 94,” ID washer over steering shaft. 


25. Install the steering wheel nut and turn down 
until window (cut out) in tool J-21179 is in line with 
upper edge of snap ring groove (.002”) (Fig. 9-29). 

26. Remove the steering wheel nut and tool J-21179, 
tapping snap ring into groove. 

27. Check torque of steering shaft, making sure 
torque is 40 ounce inches plus or minus 5 ounce inches 
in all tilt positions. 

NOTE: If torque is below specifications, spacer has 

been over collapsed. 


28. Remove tilt wheel release lever. 


29. Install turn signal cover, aligning key in cover 
into keyway in turn signal actuator. 


30. Install tilt and turn signal levers. 
31. Install steering wheel. 


32. Install neutral safety and back up lamp switch 
lever and switch on mast jacket. 


33. With upper turn signal actuator in center posi- 
tion, place loop in control cable over switch carrier 
pin and connect control cable to switch. Index steer- 
ing wheel to full down position and mount switch to 
jacket with two screws. 


CENTERING SPHERE—DISASSEMBLE 


1. Remove the spring from between steering shaft 
couplings (sockets) in following manner: 


CAUTION: When removing spring, use care fo pre- 
vent losing spring since if is'under compression. 


A. Turn upper shaft slightly from centerline of 
lower shaft. : 
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B. Using narrow bladed screwdriver, compress 
spring enough to remove it from upper seat, then 
remove spring. 


2. Turn upper shaft 90° from centerline of lower 
shaft and remove shaft over flats of centering sphere. 


3. Remove sphere from upper shaft by rotating so 
flats on sphere align with socket. 


CENTERING SPHERE—ASSEMBLE 


1. Place centering spheres in upper shaft socket. 


2. Turn spheres so lower shaft can be installed over 
flat area of spheres. (Approximately 90° from center- 
line of lower shaft.) Then install lower shaft socket 
over sphere. 


3. Install spring through centering sphere into lower 
shaft and into upper steering shaft. 


STEERING COLUMN—INSTALL 


1. Insert lower end of steering column assembly 
through opening in floor of vehicle, lowering column 
until steering shaft flange and steering gear housing 
flange meet. 


2. Install bottom steering column support bolt and 
washer and tighten securely. 

3. Insert two steering shaft to steering gear retain- 
ing bolts, but do not tighten. 


4. Install instrument panel bracket and insulator 
around steering column and insert attaching screws 
and washers, but do not tighten. 

5. Securely tighten steering shaft to steering gear 
retaining bolts. 

6. Securely tighten steering column bracket to in- 
strument panel attaching screws. 

7. Attach steering column seal retainer to cover 
plate with one screw. 

8. Insert clutch rod through hole in toe pan and 
position toe pan around steering column. 

9. Install clutch rod insulator through hole in toe 
pan so that clutch rod is held firmly. 

10. Insert six toe pan retaining screws and tighten 
securely. 

11. Position rubber grommet against toe pan. 

12. Engage clutch rod with clutch pedal and insert 
cotter pin. 

NOTE: If clutch rod clevis adjusting nuts were not 

loosened during disassembly, clutch pedal height 

will probably be correct. 

13. Connect horn cable to horn terminal. 


14. Plug in wiring connectors at back-up light and 
direction indicator switch terminals. 


SECOND AND THIRD 
SHIFT LEVER 


FIRST AND REVERSE 
SHIFT LEVER 


STEERING COLUMN CLAMP 


Fig. 9-30 Shifter Lever Identification 


15. Install steering wheel as_ outlined under 
STANDARD STEERING WHEEL—REPLACE or 
DELUXE STEERING WHEEL—REPLACE. 


16. When steering wheel is drawn down to within 
.090”-.120” of actuator assembly, tighten top steering 
column clamp bolt 10-20 lb. ft. torque. 


17. Connect first and reverse shifter rod to lower 
lever and second and third shifter rod to upper lever 
at steering column (Fig. 9-30). 


18. Place gauge J-8638 in position, and with both 
lower steering column shift levers held in neutral 
position and both transmission shift levers in neutral 
detent, adjust rods by adjusting nuts at both sides of 
trunnion at shift levers, see Section 7. 


19. Torque lock nuts at both sides of trunnions 
60-120 lb. in. 


20. Adjust clutch (Section 6). 
REPLACE STEERING LINKAGE 


Steering connecting rod may be removed from both 
tie rods, pitman arm and idler arm by removing the 
ball shaft nut (Figs. 9-31 and 9-32). Since the con- 
necting rod is a solid shaft, it may be replaced by 
installing new rod and connecting to pitman arm, tie 
rods, and idler arm. 


After steering connecting rod is removed pitman 
arm may be removed from pitman shaft by removing 
the nut and lock washer and by using puller J-5504. 
To install pitman arm on pitman shaft, replace arm, 
lock washer and nut and tighten to 110-140 Ib. ft. 
torque. 


After steering connecting rod is removed, idler arm 
may be removed by removing two bolts which retain 
idler support to frame. The idler support and idler 
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PITMAN ARM IDLER ARM 


TIE ROD | : } | i. ) j /é : | 
END CLAMP \ | 7 | , og | f TIE ROD 


KNUCKLE ARM ) Pee Si TIE ROD END 


** CONNECTING ROD_ 


z 


Fig. 9-31 Steering Linkage Identification 


PITMAN ARM DETAIL CONNECTING ROD 


TIE ROD END 
TIE ROD END PITMAN ARM pore TIE ROD CLAMP DETAIL 


IDLER ARM DETAIL 


Fig. 9-32 Steering Linkage Details 
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SIDE COVER 


ADJUSTING 
SCREW 


Fig. 9-33 Removing Side Cover 

arm may then be separated, first threading idler sup- 
port from bushing and then threading the idler arm 
from bushing. In reassembling, install bushing in idler 
arm and tighten to 100 lb. ft. torque. Next, thread 
idler support and seal into bushing until distance 
between idler arm support lower mounting bolt hole 
and top of arm is approximately 2.96”. Install as- 
sembly on frame with two attaching bolts and tighten 
to 18-20 lb. ft. torque. 


Tie rod assembly may be removed from car by 
removing cotter pin and castellated nut on tie rod 
ends at steering arms. To separate tie rod and tie rod 
end, loosen two bolts on tube and clamp assembly, 
and thread out the part to be replaced. To reassem- 
ble, thread new part into tube and clamp assembly to 
approximate original location, place tie rod end with 
dust cover in steering arm, tighten castellated nut 
securely, and install new cotter pin. 


When new tie rods or tie rod ends are installed it 
is necessary to check toe-in. Check clamp bolts on 
tie rod adjuster sleeve assembly for tightness (15-20 
lb. ft. torque) and make sure bolts are to lower rear 
and at 45° angle from horizontal with nuts in up 
position (Fig. 9-31 and 9-32). 


Whenever work is done on steering linkage it should 
be lubricated. 


STEERING GEAR—REMOVE 
1. Disconnect pitman arm from pitman shaft using 
J-5504. 


2. Scribe a mark on the worm shaft flange and 
steering shaft and disconnect lower flange from steer- 
ing shaft. 


3. Remove three steering gear housing to frame 
bolts. 


STEERING GEAR—DISASSEMBLE 
Disassemble and reassemble steering gear and sub- 
assemblies on a clean work bench, preferably while 
the assembly is mounted on holding fixture (J-5205 
or J-6448-01). 7 


CAUTION: DO NOT clamp housing in vise. Cleanli- 
ness is of utmost importance; therefore, bench, 
tools, and parts must be kept clean at all times. 


Before disassembling gear, thoroughly clean ex- 
terior with suitable solvent and drain as much fluid 
as possible. Assist draining by turning gear flange 
through its entire range two or three times. 


1. Mount steering gear assembly on holding fixture 
J-5205. 


2. Rotate wormshaft with lower flange assembly 
until wheel is in center of travel. Remove three side 
cover screws and adjusting screw nut. 


3. Remove side cover and gasket by turning ad- 
justing screw clockwise through cover (Fig. 9-33). 


4. Remove adjusting screw from slot in end of pit- 
man shaft. Make sure shim found on adjusting screw 
remains with screw (Fig. 9-34). 


5. Remove pitman shaft from housing using care 
that threads do not damage seal in housing. 


6. Loosen worm bearing adjuster lock nut with 
brass drift and remove adjuster and lower bearing. 

7. Remove lower flange assembly. 

8. Push worm and shaft assembly, with ball nut 
assembly, through bottom of housing and remove 
upper bearing. 

9. Clean grease from worm and shaft assembly 
and also from inside gear housing. 

10. Remove ball nut return guide clamp by remov- 
ing one screw, remove guides, turn ball nut over and 
remove balls. Rotating shaft slowly from side to side 
will aid in removing balls. 

11. Remove ball nut from worm. 


NOTE: Unless all balls are removed nut cannot 
be removed. 


PITMAN SHAFT CLEARANCE 


i 


MUA 
\ 


SHIM 
ADJUSTING 
SCREW 


Fig. 9-34 Pitman Shaft and Adjusting Screw 


STEERING 


1. Side Cover Bolts 11. Steering Shaft Seal 22. Ball Nut — 

2. Side Cover Bolt Washers 12. Filler Plug 23. Lower Bearing Retainer 

3. Adjusting Screw Lock Nut 13. Pitman Shaft Bushing 24. Lower Bearing (Worm Thrust) 

4. Side Cover 14. Pitman Shaft Seal 25. Lower Bearing Cup (Worm Thrust) 
5. Side Cover Gasket 15. Pitman Shaft Nut Lock Washer 26. Worm Bearing Adjuster 

6. Adjusting Screw Shim 16. Pitman Shaft Nut 27. Worm Bearing Adjuster Lock Nut 
7. Adjusting Screw 17. Steering Gear Housing 28. Ball Return Guide Clamp Screws 
8. Pitman Shaft 18. Upper Bearing Cup 29. Ball Return Guide Clamp 

9. Flange Assembly Bolt 19. Upper Bearing 30. Ball Return Guides 
10. Coupling and Lower Flange 20. Worm and Steering Shaft 

Assembly 21. Balls 


Fig. 9-35 Standard Steering Gear—Exploded View 


CLEANING AND INSPECTION 


1. Remove gear housing from holding fixture. 


2. Wash all parts in clean kerosene or other suit- 
able solvent. 


3. Inspect all bearings, bearing cups, worm groove, 
bushings, seals, teeth for scoring, wear, pitting, etc. 
which would necessitate replacement. 


4. Inspect housing and cover for sand holes or 
cracks. 


If pitman shaft bushing, seal, upper and lower 
bearing cups, steering gear housing or column jacket 
are worn excessively or damaged, replace parts. 


REPLACE PITMAN SHAFT BUSHING 

1. Remove pitman shaft seal. 

2. Drive out bushing with tool J-1614 (Fig. 9-36). 

3. Install new bushing with same tool, driving bush- 
ing in towards center of gear housing. Inner end of 
bushing must be flush with inside surface of housing 
at the seal seat. 

4. Install new pitman shaft seal using suitable socket 
as driver. 


REPLACE PITMAN SHAFT SEAL 
1. Remove pitman shaft seal with screwdriver or 
suitable tool. 


2. Install new seal using suitable socket as driver. 
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HOUSING 


Fig. 9-36 Removing Pitman Shaft Bushing 


REPLACE UPPER OR LOWER BEARING CUPS 


UPPER CUP 

Remove gear housing upper seal assembly. Then 
using suitable punch, remove upper cup from gear 
housing. Install bearing cup in housing using J-5755. 
Replace seal. 


LOWER CUP 


1. Remove lower cup from worm bearing adjuster 
(Fig. 9-37) using tool J-5754 and J-2619B slide 
hammer. 


2. Install bearing cup in worm bearing adjuster 
(Fig. 9-38) using tool J-5755. 


STEERING GEAR—ASSEMBLE 


NOTE: All seals, bushings and bearings should be 
prelubricated before assembly. 


eee aaa. WORM BEARING 
ADJUSTER 
J-5754 “eA 


Fig. 9-37 Removing Bearing Cup from Worm 
Bearing Adjuster 


WORM BEARING 
ADJUSTER 


Fig. 9-38 Replacing Bearing Cup 


1. Position ball nut on shaft so that deep side of 
teeth are located as shown in Fig. 9-39. 


2. Install 19 balls in each circuit of ball nut (rock 
steering shaft slightly to aid in installing balls) and 
insert 6 balls in each return guide using petrolatum 
to hold balls in place. Install return guide clamp and 
screw. 


LOWER END UPPER END 
—_— $a 


DEEP SIDE OF TEETH 


Fig. 9-39 Ball Nut Properly Installed on Shaft 
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WORM BEARING 
ADJUSTER 


Fig. 9-40 Adjusting Worm Bearing Preload 


CAUTION: Do not rotate worm shaft while install- 
ing balls, since balls may enter crossover passage 
between circuits. This will cause improper opera- 
tion of ball nut. 


3. Place upper bearing on worm shaft. Center ball 
nut on worm, then slide worm shaft, bearing and nut 
into housing. 


4. Place lower bearing in worm adjuster and install 
bearing retainer over bearing using J-5813. Install ad- 
juster in housing. 


NOTE: Adjuster should be installed just tight 
enough to hold bearing races in place. Install ad- 
juster lock nut loosely. 


5. Slip lower flange assembly on shaft and turn 
steering gear from one extreme to the opposite to 
make certain there are no unusual binds and remove 
flange assembly. 


NOTE: Never allow ball nut to strike the ends of 
the ball races in worm due to the possibility of 
damage to ball guides. 


a. Using a 114,”-12 point deep socket and inch 
pound torque wrench, measure torque required to 
keep wrench in motion when off high point of gear. 
Torque required should be 3@ to 7% Ib. in. 


PITMAN SHAFT CLEARANCE 


SHIM 


ADJUSTING 
SCREW 


Fig. 9-41 Pitman Shaft and Adjusting Screw 


PITMAN SHAFT 


ADJUSTING 
SCREW 


Fig. 9-42 Positioning Pitman Shaft and Ball Nut 


b. If torque does not meet above specification, 
loosen worm bearing adjuster lock nut (Fig. 9-40) 
and turn adjuster to bring torque within 3% to 7% 
Ib. in. limits. : 


c. Tighten lock nut and recheck torque. 
d. Remove 114,” socket and torque wrench. 


6. Install pitman shaft adjusting screw and selec- 
tive shim in pitman shaft (Fig. 9-41). 


NOTE: Screw must be free to turn, but have no 
more than .002” end play. If end play of screw in 
slot is too tight or too loose, select new shim to 
give proper clearance. Shims are furnished in four 
thicknesses: .063”, .065”, .067”, and .069”. 


7. Position pitman shaft seal on pitman shaft and 
seat seal using suitable socket ag a driver. 


8. Install pitman shaft and adjusting screw with 
sector and ball nut teeth positioned as shown in Fig. 
9-42. 


9. Install side cover and gasket on adjusting screw, 
turning screw counterclockwise until it projects 
through cover 5%” to 34”. 


10. Install three cover attaching screws. 


11. Tighten pitman shaft adjusting screw so that 
teeth on shaft and ball nut engage but do not bind. 
Final adjustment will be made later. 


12. Fill steering gear with all-season steering gear 
lubricant and install filler plug. 


13. Adjust sector preload and ball nut backlash as 
follows: 


a. Place a 114,”-12 point socket and Ib. in. torque 
wrench over end of worm shaft. 
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b. Tighten pitman shaft adjusting screw as neces- 
sary to obtain a reading of 1 to 2 lb. ft. torque when 
the worm gear is turned through the high point 
(Fig. 9-43). 

c. Tighten pitman shaft adjusting screw lock 
nut and recheck adjustment. 


STEERING GEAR—INSTALL 


1. Align scribe marks on steering and worm shaft 
flange. 


2. Position steering gear assembly in car. 


NOTE: Metal to metal contact between flanges on 
stub shaft assembly and steering shaft assembly 
will transmit and amplify gear noise to driver. 


3. Install steering housing to frame bolts and tight- 
en housing to frame bolts to 80-90 lb. ft. torque. 


4. Install pitman arm and secure with lock washer 
and nut. Tighten nut to 100-125 lb. ft. torque. 


5. Install two flange attaching nuts and lock wash- 
ers and tighten to 10-20 lb. ft. torque. 


6. Align steering column jacket and shaft assembly 
and steering gear so head of lower coupling bolt has 
14 inch clearance from flange on steering shaft. Ad- 
just the steering mast jacket assembly up or down. A 
metal to metal contact at this point will transmit the 


slightest noise to the driver. 


7. Be sure pins are properly positioned. 


Fig. 9-43. Adjusting Worm Gear Through High Point 


STEERING GEAR TROUBLE DIAGNOSIS 


(See SUSPENSION TROUBLE DIAGNOSIS AND TESTING, Section 3, for Additional Information.) 


CONDITION 


Hard steering while driving 


CAUSE 


Frozen steering shaft bearings 


Lower coupling flange rubbing 
against steering shaft 


Steering wheel rubbing against gear- 
shift bowl 


Steering gear or connections adjust- 
ment too tight 


Front spring sagged 


Frame bent or broken. 


REMEDY 


Replace bearings 


Loosen bolt and assemble properly 


Adjust jacket endwise 


Check adjustment by dropping pit- 
man arm from gear or disconnecting 
linkage from pitman arm ball. 
Readjust if necessary 


Check front end jounce height. 
Jounce height should be approxi- 
mately the same at both wheels. 
Compare dimensiqns with those on 
car having about same mileage and 
equipment and believed to be stand- 
ard. Replace front springs if sagged 


Repair frame as necessary 


STEERING 
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CONDITION 


Hard steering while driving 
(Continued) 


Poor return of steering 


Car leads to one side or the 
other 


Excessive wheel kickback 
or loose steering 


CAUSE 


Steering knuckle bent 
Ball joint galled or too tight 


Low or uneven tire pressure 


Steering gear or connections adjusted 
too tight 


Insufficient or incorrect lubricant 
used 


Excessive caster 


Suspension arms bent or twisted 


Frozen steering shaft bearings 


Lower coupling flange rubbing 
against steering shaft 


Steering wheel rubbing against gear- 
shift bowl 


Tires not properly inflated 
Incorrect caster or toe-in front wheels 
Tight steering linkage 

Tightness of suspension ball joints 


Steering adjustment tight 


Tight sector to worm nut adjustment 


Worm bearing adjustment too tight 


Nut and worm preload too tight 


Due to front end misalignment 


Lash in steering linkage 


Excessive lash between pitman shaft 
sector and nut 


REMEDY 


Install new knuckle 
Replace ball joint 


Inflate tires to recommended pres- 
sure 


Test steering system for bind with 
front wheels off floor. Adjust, as nec- 
essary, and lubricate 


Check lubricant in steering gear and 
lubricate steering system as required 


Check caster dnd adjust as necessary 


Check camber and caster. If arms 
are out of car, compare with new 
arms and replace if bent 


Replace bearings 


Loosen bolt and assemble properly 
Adjust jacket endwise 


Inflate to specification 
Adjust to spedification 
Lubricate—check end plugs 
Lubricate 


Check adjustment by dropping pit- 
man arm from gear or disconnect- 
ing linkage from pitman arm ball. 
Readjust if necessary 


Adjust in car to specification 


Remove gear and adjust to specifi- 
cation 


Remove gear and replace balls as 
required 


Adjust to specification 


Adjust parts affected 


Adjust to specification 
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CONDITION 


Excessive wheel kickback or 
loose steering (Continued) 


Hard Steering when parking 


EV DE: Sucs8 2d ants Saginaw Recirculating Ball Nut 


Steering Gear Ratio Overall 
Lubricant 


TORQUE 


70-90 
110-140 
10-20 


20-35 


10-35 Lb. In. 
10-20 
10-35 Lb. In. 
10-20 


* 
x 


14-20 
18-30 
55-70 
55-70 
55-70 
50-65 


CAUSE 


Ball nut and worm preload 


Ball joints too loose 


Front wheel bearings incorrectly ad- 
justed or worn 


Lack of lubrication in linkage or 
front suspension 


Tires not properly inflated 


SPECIFICATIONS 


Lash _..... 


APPLICATION 


Steering Gear and Pitman Arm 
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REMEDY 


Check worm bearing adjustment and 
overcenter adjustment. Check for 
looseness in steering linkage. If com- 
plaint still exists, remove rack-piston 
and worm, and change balls to obtain 
specified preload. 


Replace ball joints 


Adjust and/or replace front wheel 
bearings 


Add lubricant where needed 


Inflate to recommended pressure 


Lubricant Capacity .............. 13 Fluid Ounces 
Sepgimanaeee Sakae 29:1 Worm Bearing Preload 


Sector and Ball Nut Back 
Worm Bearing Preload plus 2-6 Ib. in. 


ee Ce ere aa .6-10 Ib. in. 


WRENCH TORQUE SPECIFICATIONS 


(Torque in lb. ft. unless otherwise specified.) 


Bolt—Steering Gear Assembly to Frame 
Nut—Pitman Arm Shaft (Standard Steering) 


Steering Wheel 


_ Bolt and Nut—Steering Column Jacket Clamp 


Nut—Steering Wheel to Steering Column Shaft 


- Steering Column Bracket 


Nut—Steering Column Upper Bracket to Instrument Panel 
Screw—Steering Column Lower Bracket to Mtg. Bracket 
Screw—Steering Column Opening Cover Plate to Floor 
Bolt—Steering Column Shaft Jacket Lower Clamp 


Steering Linkage 


Fitting—Steering Gear Connecting Rod Lubrication 
Fitting—Steering Knuckle Tie Rod Ball Lubrication 

Bolt and Nut—Steering Knuckle Tie Rod Tube Clamp 
Bolt—Steering Connecting Rod Idler Lever Support to Frame 
Nut—Steering Linkage (Ball Socket Stud) to Pitman Arm 
Nut—Steering Connecting Rod to Tie Rod Ball Stud 
Nut—Steering Connecting Rod to Idler Arm 

Nut—Steering Tie Rod Ball Stud to Steering Knuckle 


NOTE (*) Torque not a requirement, other means of control and/or specifica- 
tions used, checked for alignment, bottoming, height and/or leaks. 
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J-544-A 
J-2619-B 
J-3044 
J-5504-B 
J-5754 


J-3044 


J-5504-B J-2619-B 


Tension Scale (0-44) 
Slide Hammer 
Steering Wheel Puller 
Pitman Arm Puller 


Steering Shaft Worm Bearing Cup Remover 
(Use with J-2619-B) 


J-5754 


J-5755 


J-5755 
J-5787 
J-5813 


J-6448-01 
or J-5205 


j-6448-01 


Steering Shaft Worm Bearing Cup Remover 
Pitman Shaft Seal Protector 
Pitman Shaft Seal Installer 


Steering Gear Holding Fixture 


Fig. 9-44 Standard Steering Gear—Special Tools 
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GENERAL DESCRIPTION 


The Rotary Valve Safety power steering gear 
assembly operates entirely on displacing oil to pro- 
vide hydraulic oil pressure assists only when turning. 
As the entire gear assembly is always full of oil, all 
internal components of the gear are immersed in oil 
making periodic lubrication unnecessary. In addition 
this oil acts as a cushion to absorb road shocks that 
may be transmitted to the driver. 


The steering shaft, hydraulic valve, worm and the 
rack-piston nut are all in line making a compact 
and space saving gear. All oil passages are internal 
except the pressure and return hoses between the 
gear and pump. 

The rotary valve feature is a new concept in 
driver ease and control. It provides a smooth trans- 
mission through the driving range of steering wheel 
effort. A torsion bar transmits the “road feel” to 
the driver. Response of the steering gear to effort 
applied to the steering wheel has been greatly in- 
creased. This increased response gives the driver 
greater control and minimizes over-steering. 


DESIGN 


Design of the new gear with fewer parts reduces 
the over-all size and weight. In addition, this simple 
design requires fewer service tools. Being a self- 
bleeding unit the steering gear requires no external 
bleeding. 

The mechanical element of this steering gear is a 
low-friction, high-efficiency recirculating ball system 
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in which steel balls act as a rolling thread between 
the steering worm and rack-piston nut. The rack- 
piston nut is one piece and is; geared to the sector 
of the pitman shaft. Lash between the pitman shaft 
and rack-piston nut is maintained by an adjusting 
screw which is retained in the end of the pitman shaft 
gear (Fig. 9A-1). 

The rotary valve assembly is contained in the gear 
housing. It is shown schematically in Figs. 9A-2, 9A-3 
and 9A-4, and is an open-center, rotary type valve. 
The valve spool is inside the valve body and is held in 
a neutral position by a torsion bar attached to one end 
of the valve body through the torsion bar cap and 
extends through this valve. The other end of the tor- 
sion bar is attached to a stub shaft assembly which in 
turn is splined to the gear flange that bolts to the 
steering shaft flange. : 


Twisting of the torsion bar allows the valve spool 
to displace or move its position in relation to the 
valve body, thereby, directing 011 to the proper area 
in the gear to provide a hydraulic assist on turns. 
During the turn the steering worm turns in the same 
direction as the turn. This causes the rack-piston nut 
to move which in turn applies a turning effort to the 
pitman shaft gear. 


While the advantages of the rotary valve safety 
power steering gear design are many, the most impor- 
tant of these are light turning effort, increased re- 
sponse, smoothness of gear operation and a “fail-safe” 
feature. This feature provides for manual operation 
if for any reason the power system should fail or be- 
come inoperative. 


9A-2 1963 PONTIAC CHASSIS SHOP MANUAL 


TEFLON RING 


RACK PISTON NUT 


PITMAN SHAFT 


Fig. 9A-1 


OPERATION 
OPERATING PRESSURES 


Under normal driving conditions, the hydraulic 
oil pressure in the power cylinder should not exceed 
40-100 psi. Pressure for turning corners should be 
approximately 100-600 psi. Parking pressure, the most 
difficult of turning conditions, should range from 
600 psi to 1300 psi depending upon roadbed conditions 
and the weight of the car. The steering gear ratio is 
17.5 to 1. The over-all steering ratio of the power 
steered car is approximately 22 to 1. During normal 
driving, the steering wheel effort will range from 1 
pound to 2 pounds. The parking effort will range 
from 2 pounds to 314 pounds, again depending upon 
roadbed conditions. 


OIL FLOW—STRAIGHT-AHEAD POSITION 


The rotary valve assembly contains a valve spool 
which is a selective slip fit inside the valve body and 
is positioned so the grooves and lands on the outside 
surface of the valve spool align with the lands and 
grooves on the inside surface of the valve body (Fig. 


ROTARY VALVE 


VALVE SPOOL 


TEFLON SEAL 


INLET OUTLET 


STUB SHAFT 


ORSION BAR 


— SEAL 


ADJUSTER PLUG 


NEEDLE BEARINGS 


Power Steering Gear—Sectional View 


9A-2). Grooves are slightly wider than their mating 
land and clearance on both sides of the land provides 
the “open” position, A stub shaft assembly (stub 
shaft and a torsion bar pinned together at one end) 
extends through and is attached to one end of the 
rotary valve assembly; a pin locks the stub shaft and 
the valve spool together and a pin in the valve body 
retains the torsion bar assembly. 

In the straight-ahead or neutral position, o11 flows 
from the power steering pump through the “open” 
position of the rotary valve assembly (Fig. 9A-2),_ 
and back to the power steering pump reservoir with- 
out circulating in the power cylinder in which the 
rack-piston is located. Since all passages are open, 
flow resistance is low in the neutral position, and 
since the valve remains in this position at all times 
except when steering in turns, the power required to 
operate the pump is at the minimum. 

The power cylinder is full of oil at all times, 
although in the straight-ahead position the pressure 
on both sides of the rack piston is equal and very low. 
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PRESSURE RETURN 


| | 


VALVE SPOOL 


ROTARY VALVE 


NEUTRAL POSITION 


Fig. YA-2 Oil Flow—Straight Ahead Position 


Oil from the steering gear pump flows through a 
passage in the gear housing to an annular groove 
around the valve body. Four holes evenly spaced 
around the valve are drilled from the bottom of this 
groove through the valve body wall to a groove on 
the inside surface of the valve body. Eight pressure 
holes evenly spaced around the valve body are also 
drilled through the valve body wall but these are 
through a land portion on the inside surface of the 
valve body with one hole on each side of the four 
inlet pressure holes. 


When no twisting force is applied to the steering 
gear stub shaft assembly from the steering wheel 
there is sufficient clearance between the land groove 
alignment of the valves to permit oil to flow between 
the valves. Oil flows back to the pump via four 
drilled holes through the valve spool wall that ‘align 
with a groove on the stub shaft assembly. From here 
oil flows around the stub shaft to an area between 
the rotary valve assembly and adjuster plug assembly, 
through the return port to the pump. 


Oil in the power cylinder acts as a cushion that 
absorbs road shocks that may be transmitted to the 
steering wheel for increased safety and reduces driving 


fatigue. In addition, this oil Jubricates all internal 
components of the gear, making it unnecessary to 
lubricate the gear at any time. 


OIL FLOW—RIGHT TURN POSITION 


When a right turn is exécuted, oil from the power 
steering pump flows through ‘the rotary valve as- 
sembly, through the steering géar housing to an area 
between the housing end plug amd the rack piston nut 
to assist in forcing the rack to turn the pitman shaft 
and steering linkage for assist in the turn. 


When the steering wheel is turned to the right, 
resistance to turning is encountéred between the front 
wheels and the roadbed tending to twist the stub 
shaft assembly. Since the stub! shaft assembly is pin 
locked to the torsion bar at one end and the opposite 
end indexes the valve spool by a pin on the stub 
shaft, the twisting action moves the valve spool to the 
right in relation to the valve body. This slight move- 
ment causes the land in the valve spool to restrict the 
right side opening between the valve spool land and 
valve body lands and opens the clearance on the left 
side of the spool lands (Fig. 9A-3). 


The right openings being restricted permits oil to 
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Fig. 9A-3 Oil Flow—Right Turn Position 


flow through the unrestricted passages to the left (Fig. 
9A-3) to an annular groove around the valve body 
which aligns with an oil passage in the gear housing. 


Oil is then directed to flow between the housing end 
plug and the rack-piston nut to force the rack upward 
permitting the steering worm to screw into the rack- 
piston nut. This forces the pitman shaft to turn and re- 
duces driver turning effort in executing the right turn. 
The oil in the upper end of the cylinder is simultan- 
eously forced out through the rotary valve and back 
to the pump reservoir. 


The higher the resistance to turning between the 
roadbed and the front wheels, the more the valve spool 
is displaced, and the higher the oil pressure on the 
lower end of the rack-piston nut. Since the amount of 
valve displacement and, consequently, the amount of 
hydraulic pressure built in the cylinder is dependent 
upon the resistance to turning, the driver is assured of 
the proper amount of smooth hydraulic assistance at 
all times. 


As the driver stops applying steering effort to the 
steering wheel and then relaxes the wheel, the spool 
valve is forced back into its neutral position by the 


“untwisting” of the torsion bar. The spool valve lands 
and grooves align themselves with the grooves and 
lands in the valve body providing a balanced clearance 
between the land-groove alignment. When this hap- 
pens, the oil pressure is again equal on both sides of 
the rack-piston nut and the steering geometry of the 
car causes the wheels to return to the straight-ahead 
position. 


OIL FLOW—LEFT TURN POSITION 


Executing a left turn causes oil to flow from the 
power steering pump through the rotary valve assembly 
and to the area between the rotary valve assembly and 
the rack-piston nut rack via a drilled passage in the 
steering gear housing to assist in forcing the rack to 
turn the pitman shaft and linkage for added assist in 
the turn. 


When the steering wheel is turned to the left, re- 
sistance to turning is encountered between the front 
wheels and the roadbed tending to twist the stub shaft 
assembly. Since the stub shaft assembly is pin-locked 
to the torsion bar at one end and the opposite end in- 
dexes the valve spool by means of a pin in the stub 
shaft, the twisting action moves the valve spool to the 
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Fig. 9VA-4 Oil Flow—Left Turn Position 


left in relation to the valve body. This slight move- 
ment causes the land on the valve spool to restrict the 
left side opening between valve spool lands and the 
valve body lands and opens the clearance on the 
right side of spool lands (Fig. 9A-4). 


The left openings being restricted permits oil to flow 
through the unrestricted passages to the right to an 
annular groove around the valve body which aligns 
with an oil passage in the gear housing. 


Oil is then directed to flow between the rotary valve 
assembly and the rack-piston nut via a drilled passage 
in the steering gear housing to force the rack-piston 
nut downward. This forces the pitman shaft to turn 
and reduces driver turning effort in executing the left 
turn. The oil in the lower end of the housing is simul- 
taneously forced out through the rotary valve from a 
drilled passage in the housing and back to the pump 
reservoir. 


The higher the resistance to turning between the 
roadbed and the front wheels, the more the valve spool 
is displaced, and the higher the oil pressure on the 
upper end of the rack-piston nut. Since the amount of 


valve displacement and, consequently, the amount of 
hydraulic pressure built in the cylinder is dependent 
upon the resistance to turning, the driver is assured of 
the proper amount of smooth hydraulic assistance at 
all times. | 


As the driver stops applying steering effort to the 
steering wheel and then relaxes the wheel, the spool 
valve is forced back into its neutral position by the 
“untwisting” of the torsion bar. The spool valve lands 
and grooves align themselves with the grooves and 
lands in the valve body providing a balanced clear- 
ance between the land-groove alignment. When this 
happens, the oil pressure is again equal on both sides 
of the rack-piston nut and the steering geometry of 
the car causes the wheels to return to the straight- 
ahead position. 


PERIODIC SERVICE RECOMMENDATIONS 


Since the steering gear is constantly lubricated, it is 
only necessary to periodically check the level in the 
pump reservoir. See Specifications on page 9A-39 for 
system capacity. 
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ADJUSTMENTS ON CAR 


Before making adjustments to the power steering 
gear to correct conditions such as, shimmy, hard 
or loose steering, road shock, wander or weave, a 
check should be made of front end alignment, shock 
absorbers, wheel balance, or for tight front wheel 
bearings, loose steering rod ends or loose pitman arm. 


CHECK STEERING GEAR ADJUSTMENT 


1. Disconnect steering gear connecting rod from 
pitman arm. 


2. Remove horn button or horn ring and steering 
wheel. 


3. With inch pound torque wrench attached to a 
54”-12 point socket,’ measure and record readings 
taken from the following steering gear positions. See 
Fig. 9A-5. 


NOTE: DO NOT use a torque wrench having 
maximum torque reading of more than 100 inch 
pounds. When taking following torque readings, 
take a reading pulling the torque wrench to the 
right and a reading pulling the torque wrench to 
the left. Total both readings and take one half of 
this total as the average torque. 


a. One full turn off center high point. This reading 
represents adjuster plug preload plus resistance 
offered by seals and bearings and should not exceed 
10 lb. in. torque. If the reading is below 3 Ib. in. 
torque, it may indicate some lash in the thrust bear- 
ing. 


NOTE: If the reading for “‘a’”’ is not in specifications, 
correct adjuster plug bearing preload as follows: 
Loosen adjuster plug lock nut, using drift or similar 
tool, and move flexible coupling (by turning steering 
wheel) as necessary to permit installation of tool 
J-7624 on adjuster plug (Fig. 9A-10). Tighten plug 
as required to obtain proper reading (3-5 lb. in.) 
and tighten adjuster plug lock nut. If after obtain- 
ing proper adjuster plug bearing preload in “a” and 
the torque reading in “b” is not within specification, 
then DO NOT remove gear assembly to refit rack- 
piston balls unless a complaint of loose steering 
is received. Upon such a complaint, a thrust adjust- 
ment (‘‘a’) and over center adjustment (‘‘c’’) 
should correct the problem if it lies in the steering 
gear. 


Fig. 9A-5 Checking Steering Gear Adjustment 


b. One-half turn off center high point. This read- 
ing represents resistance offered in ‘a’ above and 
also worm preload as determined by the size of the 
balls used in the rack-piston nut. This reading should 
be 0.5 to 5.0 lb. in torque higher than the reading 


obtained in ‘“‘a”’ above. 


c. Through center high point. This reading repre- 
sents resistance offered in “‘b’”’ above and also pitman 
shaft lash. This reading should be 4.0 to 8.0 Ib. in. 
torque higher than the reading obtained in “b’”’ above, 
and should not exceed 18 lb. in. 


4. If reading in step “3c.’’ above is not within 
specifications, loosen pitman shaft gear lash adjuster 
nut and adjust to load specified in “‘c”’, using 7%” 
allen wrench. Tighten lock nut to 20 to 30 lb. ft. 


torque. 


NOTE: Final adjustment should always be made 
in a clockwise or downward direction. 


5. Reassemble horn button or horn ring and steer- 
ing wheel. 


6. Reassemble connecting rod pitman arm. Screw 
in end plug until tight; then back off to align cotter 
pin hole, insert and lock cotter pin. 


MINOR REPAIRS 


The following operation may be performed with 
the steering gear in the car. 


REMOVAL OF PITMAN SHAFT SEALS 
WITH GEAR IN CAR 


NOTE: Removal of seals can be accomplished 
with the steering gear in the car using hydraulic 
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Fig. 9A-6 Steering Gear Mounted on Tool J-5205 


pressure from the gear assembly to force the seals 
out of pitman shaft bore. 


1. Remove pitman arm retaining nut and _ lock- 
washer. 


2. Remove pitman arm using tool J-5504. 


3. Remove pitman shaft outer dust seal retaining 
ring using J-4245 pliers. 


4. Remove outer dust seal using screwdriver or 
similar tool and place a cloth around housing and 
pitman shaft to absorb oil leakage from seal bore. 


5. Hold a clean dry pan under the gear housing 
and with engine running, momentarily turn steering 
gear to extreme left position for not more than two 
seconds. This will build up pressure on upper side of 


END PLUG 
RETAINER 


Fig. 9A-7 Removing End Plug Retaining Ring 


piston and in pitman shaft chamber forcing seals and 
inner back-up washer out of bore. 


NOTE: If pressure of oil does not remove seals, 
turn off engine, remove pitman shaft assembly and 
remove seals in normal manner being careful not to 
score the seal bore in housing. 


6. Turn off engine. 


7. Remove steering gear assembly to replace seals. 


STEERING GEAR—REMOVE 


1. Disconnect pressure and return hose assemblies 
from housing. | 


2. Disconnect pitman arm from pitman shaft using 
J-5504. 


3. Scribe mark on steering shaft worm shaft flange 
and disconnect gear lower flange from steering shaft. 


4. Remove gear housing to frame bolts noting num- 
ber and location of gear to frame shims (if any). 


5. Remove steering gear assembly. 


STEERING GEAR—DISASSEMBLE 


Disassemble and reassemble steering gear and sub- 
assemblies on a clean work bench, preferably while 
the assembly is mounted on a holding fixture (J-5205 
or J-6448-01) as shown in Fig. 9A-6. 


CAUTION: DO NOT clamp hovsing in vise. 


Cleanliness is of utmost importance; therefore, 
bench, tools, and parts must be kept clean at all times. 


Before disassembling gear, thoroughly clean ex- 
terior with suitable solvent and drain as much fluid 
as possible. Assist draining by turning gear flange 
through its entire range two or three times. 


REMOVE HOUSING LOWER END PLUG AND 
RACK-PISTON NUT END PLUG 


| 
1. Remove end plug retaining ring as shown in 
Fig. 9A-7. | 


2. Rotate gear (stub shaft) flange to the left and 
force end plug out of housing and discard end plug 
“OQ” ring seal. 


CAUTION: DO NOT turn flange any farther than 
absolutely necessary or balls from ball nut and 
worm circuit may escape from this circuit and lay 
loose inside the rack-piston nut chamber. 


9A-8 1963 PONTIAC CHASSIS SHOP MANUAL 


Fig. 9A-8 Position of Pitman Shaft Gear for Removal 


3. Remove rack-piston nut end plug retaining ring 
using 14,” square drive (from socket set). 


REMOVE PITMAN SHAFT GEAR 
AND SIDE COVER 


1. Remove side cover retaining screws and washers. 


2. Rotate cover as necessary to see when pitman 
shaft is centered in gear housing opening while rotat- 
ing gear (stub shaft) flange. See Fig. 9A-8. 


3. Remove pitman shaft and cover assembly. 


4. Remove side cover “‘O” ring seal and discard. 


REMOVE RACK—PISTON NUT 


1. Holding arbor tool J-7539 against the end of 
steering worm, rotate stub shaft flange to the left 
until rack-piston is free from worm. See Fig. 9A-9. 


Fig. 9A-9 Arbor J-7539 Against End of Steering Worm 


Fig. 9A-10 Removing Adjuster Plug Assembly 


2. With arbor in rack-piston, remove rack-piston 
nut from housing bore. 


NOTE: The arbor prevents balls from falling out of 
rack-piston nut. 


REMOVE ADJUSTER PLUG ASSEMBLY, 
ROTARY VALVE WITH WORM SHAFT 
AND PIN ASSEMBLY AS AN INTEGRAL UNIT 


1. Remove flange locking bolt and remove flange. 


2. Remove adjuster plug lock nut using punch or 
suitable spanner wrench such as J-972 or J-7624. 


3. Remove adjuster plug assembly using a spanner 
as shown in Fig. 9A-10. 


4. Push on end of worm shaft with a hammer 
handle while pulling on stub shaft with slight rotary 
motion. 


ADJUSTER PLUG ASSEMBLY 


a ROTARY VALVE ASSEMBLY 


STEERING WORM 


LOWER THRUST BEARING RACES 


Fig. YA-11 Adjuster Plug Removal 
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ADJUSTER PLUG ASSEMBLY 


ROTARY VALVE ASSEMBLY 


TORSION BAR CAP TM LOWER 
TO WORM "O" RING avy, THRUST 
ay BEARING 


STEERING WORM ~~ bj 
LOWER THRUST BEARING RACES LZ Vv9 


Fig. 9A-12 Location of Torsion Bar Cap to Worm 
“O”’ Ring 
5. Remove adjuster plug, rotary valve and worm 
shaft assembly as an integral unit. 


6. Remove adjuster plug from rotary valve and 
torsion bar by pulling straight out (Fig. 9-11). 


7. Separate worm shaft and valve assembly by 
pulling apart. 


8. Remove lower bearing and discard torsion bar 
cap to worm “QO” ring seal (in the Rotary Valve). 
See Fig. 9A-12. 


9. Remove lower bearing races and bearing (these 
parts may come out with worm shaft or remain in the 
housing). 


10. Remove adjuster plug “‘O”’ ring seal and discard. 


DISASSEMBLE PITMAN SHAFT GEAR 
AND SIDE COVER 


1. Hold lash adjuster with 7%.” allen wrench and 
remove lash adjuster nut and discard. 


2. Screw lash adjuster out of side cover. 


PITMAN SHAFT GEAR 
LASH ADJUSTER SPRING 


LASH ADJUSTER 


SPRING THRUST WASHER 
LASH ADJUSTER THRUST WASHER 
LASH ADJUSTER RETAINER 


Fig. 9A-13 Parts in End of Pitman Shaft Gear 
—DO NOT DISASSEMBLE— 


NOTE: Do not disassemble pitman shaft and com- 
ponent parts as these are serviced as an assembly. 
See Fig. 9A-13. 


DISASSEMBLE RACK—PISTON NUT 


1. Place the rack-piston nut, assembly on a clean 
cloth. ! 


2. Remove arbor tool J-7539, ball return guide, 
and balls making sure all of the balls are caught on 
the cloth (11 bright and‘11 black). 


3. Remove and discard Teflon ring and back-up 
seal from rack-piston nut. 


VALVE SPOOL DAMPENER “‘O"’ RING—REPLACE 
(ONLY IF NECESSARY DUE TO “SQUAWK” 
IN GEAR) : 


The rotary valve assembly includes the valve body, 
valve spool and the stub shaft assembly. All these 
parts are precision units and are hydraulically bal- 
anced at the factory. 


Under no conditions are parts in this unit to be re- 
placed or interchanged with other parts or units. If 
unit parts are scored or damaged the entire rotary 
valve assembly is to be replaced. 


NOTE: If the valve spool dampener “O” ring 

requires replacement perform the following oper- 

ations. 

1. Work spool spring onto bearing diameter of the 
stub shaft and remove spool spring. 

2. Tap end of stub shaft assembly gently against 
workbench to remove valve spool (Fig. 9A-14). 


CAUTION: The diametrical clearance between the 
valve body and the spool: may be as low as 


STUB SHAFT 


TORSION BAR 


Fig. 9A-14 Tapping to Logsen Valve Spool 
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VALVE SPOOL : 
‘ 


DAMPENER ‘'O”’ RING 
ROTARY VALVE 


Fig. JA-15. Removing Valve Spool from Rotary Valve 


.0004". The slightest cocking of the spool may jam 
it in the valve body (Fig. 9A-15). 


3. Remove and discard valve spool dampener ‘‘O” 
ring. 

4. Install valve spool dampener ‘“O” ring seal in 
valve spool groove, then lubricate seal in type A hy- 
draulic fluid. Do not allow seal to twist in the groove. 

5. With notch end of spool towards valve body, in- 
stall spool, aligning spool notch with pin in stub 
shaft. See Fig. 9A-16. 


CAUTION: Because of the small clearance between 
the valve spool and valve body, extreme care must 
be taken when assembling these parts. Push the 
spool evenly and slowly with a slight oscillating 
motion until spool reaches drive pin. Before push- 
ing spool completely in, make sure dampener ‘‘O”’ 
ring seal is evenly distributed in spool groove. 
Slowly push spool completely in, with extreme care 
taken not to cut or pinch the “O”’ ring seal. 


6. Slide spool spring over stub shaft and work the 
spring in position. 


DISASSEMBLE ROTARY VALVE 
(ONLY IF NECESSARY) 


1. Work spool spring onto bearing diameter of the 
stub shaft and remove spool spring. 

2. Tap end of stub shaft assembly gently against 
workbench to remove valve spool (Fig. 9A-14). 


CAUTION: The diametrical clearance between the 

valve body and the spool may be as low as 

.0004". The slightest cocking of the spool may jam 

it in the valve body (Fig. 9A-15). 

If slight sticking occurs, make a gentle attempt to 
reverse the removal procedure. If this does not free 


~—— VALVE SPOOL SPRING 


uw VALVE SPOOL DAMPENER (‘‘O"' RING) 


ROTARY VALVE (TEFLON) RINGS 


TORSION BAR AND STUB SHAFT ee 


Fig. 9A-16 Rotary Valve—Exploded View 


the spool, it has become cocked in the valve body 
bore and may be removed later. 

3. Remove and discard valve spool dampener “QO” 
ring. 

4. Remove stub shaft, torsion bar (small diameter 
bar extending through stub shaft) and valve cap 
assembly by tapping end of torsion bar lightly with 
a plastic hammer. This will dislodge the cap from 
valve body cap pin. See Fig. 9A-16. Do not disassem- 
ble stub shaft assembly. The parts are pinned to- 
gether and are serviced as an assembly. 

5. If valve spool has become cocked as described 
in step 3, it can now be freed as follows: 

a. Inspect parts to determine in which direction 
the spool is cocked. 


b. A few very light taps with a soft plastic or raw- 
hide hammer should align and free the spool in the 
bore. 


c. Remove and discard ‘O” ring dampener seal 
from valve spool. 


6. Carefully remove and discard valve body Teflon 
rings and ring back-up “‘O” ring seals. 


DISASSEMBLE HOUSING 

1. Remove pitman shaft outer dust seal back-up 
washer retaining ring using pliers J-4245. 

2. Remove outer dust seal back-up washer. 

3. Remove seal (double lip) by inserting offset 
screwdriver between seal and back-up washer and 
prying out of housing. 

CAUTION: Do not damage housing bore when re- 

moving seal. 

4. Remove back-up washer. 

5. Remove seal (single lip) by cutting and col- 
lapsing seal. 
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J-6278-1 & J-6278-3 


Fig. 9A-17 Removing Pitman Shaft Needle Bearing 


CAUTION: Do not damage housing bore when re- 
moving seal. 


6. If pitman shaft needle bearings are to be re- 
placed, remove bearing by driving out of housing 
using tool J-6278-1 with adapter J-6278-3. See Fig. 
9A-17. 


7. If connectors are to be removed, tap threads in 
holes of connectors using 54,.-18 NF tap. See Fig. 
9A-18. 


8. Remove connectors by using threaded bolt into 
tapped holes with washer and nut as extractor (Fig. 
9A-19). 


CLEANING AND INSPECTION 


Carefully wash all parts in a suitable cleaning 
solvent. 


CAUTION: Do not use solvent on oil seals and 
“‘O”’ rings which are going to be replaced (Fig. 
9A-20). 


INSPECTION OF PITMAN SHAFT GEAR 
AND SIDE COVER 


1. Inspect pitman shaft bearing surface in side 
cover for excessive wear or scoring. If badly worn or 
scored, replace side cover and bushing assembly. 


ee eer NF TAP 


Fig. 9A-18 Tapping Connector Hole 


2. Check pitman shaft sector teeth, bearing and 
seal surfaces and replace if badly worn, pitted or 


scored. 
3. Check lash screw for end jplay. 


If end play is noticed in step 3, replace pitman 


shaft gear assembly. 


INSPECTION OF RACK—PISTON NUT AND WORM 


1. Inspect worm and rack-piston nut grooves and 
all of the balls for excessive wear or scoring. If either 
the worm or rack-piston nut needs replacing, both 
must be replaced as a matched assembly. 


2. Inspect ball return guides, making sure that ends 


where balls enter and leave guides are not damaged. 


3. Inspect lower thrust bearing and races for exces- 
sive conditions of wear, pitting, scoring, or cracking. 
If any of these conditions are found, replace the 


thrust bearing and races. 


4. Inspect rack-piston nut teeth for pitting, wear, 


and scoring. 


5. Inspect outside surface of rack-piston nut for 


wear, scoring, or burrs. 


Fig. JA-19 Removing Connector 
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Fig. 9A-20 Power Steering Gear Assembly—Exploded View 


Inner Back-Up Washer 
Double Lip Oil Seal 
Outer Back-Up Washer 
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Ball Return Guide 
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Ball Return Guide 
Retainer 
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Rack—Piston Nut Balls 
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Housing Lower End Plug 


Housing Lower End Plug 
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6. Inspect thrust bearing rollers and races for ex- 
cessive conditions of wear, piting, scoring, cracking, 
or brinelling. If any of these conditions are found, 
replace the thrust bearing assembly. 


INSPECTION OF ROTARY VALVE 


1. If there was evidence that the torsion bar to 
stub shaft ‘‘O” ring seal has been leaking, (oil leak 
between the stub shaft and torsion bar at the stub 
shaft coupling flange) the entire rotary valve assem- 
bly should be replaced if it cannot be properly sealed. 


NOTE: Since the seal betwen the stub shaft and 
the torus bar at the stub shaft coupling flange is 
a permanent static seal which should never be 
replaced, it is permissible to make a permanent 
mechanical seal installation instead of replacing 
the entire valve assembly. 


Clean the area around the intersection of the tor- 
sion bar and stub shaft and around the balancing pin 
(both ends) with solvent and/or a wire brush. Dry 
thoroughly and apply a liquid sealant which would 
flow into the area between these pieces and then 
harden. Devcon “B” or equivalent (commercially 
available products) will work very well in this appli- 
cation. 


2. If any part or parts of the rotary valve assembly 
(including stub shaft assembly) are badly worn, 
cracked, pitted or broken, the entire rotary valve 
assembly should be replaced. A slight polishing on 
the valving surfaces is normal. 


INSPECTION OF GEAR HOUSING 


1. Inspect gear housing for any defects in the pis- 
ton bore or the rotary valve bore. Inspect all retain- 
ing ring grooves and seal surfaces for scratches or 
nicks. If any major defects are found, the housing 
should be replace. 


NOTE: A slight polishing of the cylinder bore by 
the piston is not uncommon and does not affect 
the operation of the gear. 


2. Inspect ball plug in the housing, if leaking or 
raised above the housing surface, drive in flush to 
144’ below the surface. The ball plug can be tight- 
ened by staking the housing. The housing should be 
replaced only if leaks in this area cannot be properly 
sealed. 


Clean area of leak with solvent and/or a wire 
brush. Dry thoroughly and apply a liquid sealant 
which will flow into the area between the ball plug 
and the housing and then harden. Devcon “B” or 
equivalent (commercially available products) should 
seal such leaks. 


3. Inspect the connectors. i badly brinelled or 
scored, replacement will be nepessary. 


4. Inspect pitman shaft gear needle bearing; if 
worn or pitted, replace. 


SUB- -ASSEMBLIES— ASSEMBLE 
Lubricate all parts as they are assembled. 


ASSEMBLE PITMAN SHAFT GEAR 
AND SIDE COVER 


1. Screw lash adjuster through side cover until 
cover bottoms on pitman shaft gear. 


2. Install lash adjuster lock nut while holding lash 
adjuster with 74.” allen wrench, 


ASSEMBLE ROTARY VALVE 


1. Assemble one valve body, Teflon ring back-up 
“OQ” ring seal in each groove gn valve body. Do not 
allow seals to become twisted. 


2. Assemble valve Teflon fings in ring grooves 
over the ‘“O” ring seals by carefully slipping the rings 
over valve body. The rings may appear loose or 
twisted in the grooves, but the heat of the oil after 
assembly will cause them to straighten. 


3. Install valve spool dam ener “OQ” ring seal in 
valve spool groove, then lubricate seal in Type A 
hydraulic fluid. Do not allow seal to twist in the 
groove. 


4. Assemble stub shaft assembly in valve body 
aligning the groove in the valv¢ cap with pin in valve 
body (Fig. 9A-21). Press on cap until cap is against 
the shoulder in valve body with valve body pin in the 
cap groove. Hold these parts theether during the rest 
of the assembly. 


5. With notch end of spool dswands valve body, in- 
stall spool, aligning spool notch with pin in stub shaft. 


CAUTION: Because of the small clearance between 
the valve spool and valve body, extreme care must 
be taken when assembling) these parts. Push the 
spool evenly and slowly with a slight oscillating 
motion until spool reaches drive pin. Before push- 
ing spool completely in, rm sure dampener “O” 
ring seal is evenly distributed in spool groove. 
Slowly push spool completely in, with extreme 
care taken not to cut or pinch the “‘O” ring seal. 
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VALVE SPOOL SPRING 


Q® 7 VALVE SPOOL DAMPENER (‘'O"’ RING) 
fre VALVE 


| aia BAR 


ROTARY VALVE (TEFLON) RINGS 


TORSION BAR AND STUB SHAFT eee | 


Fig. 9JA-21 Rotary Valve—Exploded View 


6. Slide spool spring over stub shaft and work the 
spring in position. 


7. Lubricate cap to worm “QO” ring seal and install 
in valve assembly. 


NOTE: If during the assembly of the valve the 
stub shaft and cap assembly is allowed to slip out 
of engagement with the valve body pin, the spool 
will be permitted to enter valve body too far. The 
dampener “O” ring seal may expand into valve 
body oil grooves preventing removal of spool. 


a. Remove valve spool spring and disassmable 
rotary valve assembly. 


b. Press on spool until the ‘“O”’ ring seal is cut and 
spool.can be removed. : 


J-6278-1 & J-6278-3 


Fig. 9A 22 Installing Pitman Shaft Needle Bearing 


c. Replace “O” ring seal and proceed with assem- 
bly as before. 


ASSEMBLE HOUSING 


1. With stamped end of needle bearing against 
shoulder of adapter J-6278-3, use Remover and Re- 
placer J-6278-1 to drive pitman shaft needle bearing 
into bore from outside of housing until flush-to-14.” 
below shoulder. Make sure needle bearings rotate 
freely (Fig. 9A-22). 


2. Lubricate the cavity between lips of pitman 
shaft (double lip) seal with high melting point, water 
resistant wheel bearing lubricant. 


3. Lubricate and instail pitman shaft seals; single 
lip seal, inner back-up washer, double lip seal, outer 
dust seal and retaining ring in housing bore (Fig. 
9A-23). Use tool J-6219 (Fig. 9A-24) for seals and 
J-4245 for retaining ring. Make sure seal lips are 
properly positioned, retaining ring is seated, and that 
approximately 14,” clearance is maintained between 
the inner seal (single lip) and the bearing. 


4. If connectors were removed, install new con- 


nectors by driving into place with tool J-6217 (Fig. 
9A-25). 


ASSEMBLE RACK—PISTON NUT AND WORM 
1. Lubricate and install new ring back-up seal and 
Teflon piston ring on rack-piston nut being careful 
ring and seal do not twist during installation. 


2. Insert worm into rack-piston nut to bearing 
shoulder (Fig. 9A-26). 


3. Align ball return guide holes with worm groove. 
Load 15 balls into the guide hole nearest the Teflon 
piston ring while slowly rotating worm to left feed 
balls through the circuit. Alternate black balls with . 
the silver balls. If balls are installed properly the 
worm should turn out of rack-piston nut. 


SINGLE LIP OIL SEAL 
INNER BACK-UP WASHER 


DOUBLE LIP OjL SEAL 


OUTER DUST SEAL 


RETAINING RING 


Pitman Shaft Seals and Washers 


Fig. 9A-23 
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Fig. YA-24 Installing Pitman Shaft Seals Using J-6219 


4. Fill one-half of ball return guide with the re- 
maining 7 balls. Place the other guide over the balls 
and plug each end with heavy grease to prevent the 
balls from falling out when installing guides into 
rack-piston nut (Fig. 9A-27). 

5. Insert guides into guide holes of the rack-piston 
nut. Guides should fit loosely. 


6. Place return guide clamp over guides and install 
two screw and lock washer assemblies and tighten to 
8-12 lb. ft. torque. 


CHECK WORM PRELOAD 


The worm groove is ground with a high point in 
the center. When the rack-piston nut passes over this 
high point, a preload of 0.5-5.0 lb. in torque should 
be obtained. 


NOTE: DO NOT refit rack-piston balls unless a 

complaint of loose steering is received. Upon such 

a complaint, a thrust adjustment and over center 

adjustment should correct the problem if it lies in 

the steering gear. 

1. With worm pointing up, lightly clamp rack-pis- 
ton nut in a bench vise having brass jaws. 


CAUTION: Do not hold rack-piston nut in area of 

Teflon ring. 

2. Place valve assembly on worm, engaging worm 
drive pin. 

3. Rotate worm until it extends 1% inches from 
rack-piston nut to thrust bearing face. This is the 
center position. 


Fig. 9YA-25 Installing Conmector Using J-6217 


4. Attach an inch-pound torque wrench with 34 
inch 12-point socket to stub shaft (Fig. 9A-28). 

5. Oscillate wrench through ‘a total arc of approxi- 
mately 60 degrees in both directions several times 
and take a reading. The highest reading obtained 
with worm rotating should be between 0.5 to 5.0 
lb. in. torque. Record torque, when in specifications. 

NOTE: DO NOT use a ,torque wrench having 

maximum torque reading of more than 100 Ib. 

in. When taking following. torque readings, take 

a reading pulling the torque wrench to the right 

and a reading pulling the torque wrench to the 

left. Total both readings and take one-half of this 
total as the average torque. 

NOTE: DO NOT refit rack-piston balls unless a 

complaint of loose steering is received. Upon such 

a complaint, a thrust adjustment and over center 


Fig. YA-26 Loading Rack—Piston Nut 
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GREASE 


BALL RETURN ial 


Fig. 9A-27 Ball Return Guide 


adjustment should correct the problem if it lies in 
the steering gear. If balls were pitted or rough then 
select the proper ball size for proper adjustment. 
6. If the reading is too high or low (on new balls 
only), disassemble and reassemble using next size 
smaller (or larger) balls and recheck. 


Table of Selective Sizes of 
Steering Nut Balls 


6 28117” 5685706 
7 .28125” 5685707 
8 28133” 5685708 
9 28141” 5685709 
10 .28149” 5685710 
11 .28157” 5685711 


A rack-piston nut with a ball size of 7 does not 
have a number stamped on the flat surface. For ball 
sizes other than No. 7, the ball size is stamped on the 
flat surface of the rack-piston nut. In order to obtain 
proper worm bearing preload install the proper new 
balls. 


7. Remove rotary valve assembly from worm 
head. 


8. Position arbor (tool J-7539) against worm end. 
Turn worm out of rack-piston assembly following 
worm end with arbor. Do not allow arbor to separate 
from worm until rack-piston nut is fully on the arbor. 
The arbor now keeps the balls from dropping out of 
the ball nut. 


ASSEMBLE WORM SHAFT, ROTARY VALVE 
ASSEMBLY AND ADJUSTER PLUG AS AN 
ASSEMBLY 


1. Assemble lower thrust bearing and races on 
worm (Fig. 9A-29). 

2. Be sure “O” ring seal is between valve body 
and worm head and assemble valve assembly to 
worm by aligning slot in valve body with pin on 
worm head. 


J-6459 


Fig. JA-28 Checking Worm Preload 


3. Install new “O” ring on adjuster plug. 


4. Install adjuster plug assembly on stub shaft so 
bearing rests against upper bearing assernbly. 


STEERING GEAR—ASSEMBLE 


ADJUST THRUST BEARING PRELOAD 


1. Install worm valve assembly and adjuster plug 
in housing as integral unit. 


2. Tighten adjuster plug snug in gear housing and 
back off slightly (4 turn maximum.) 


, VALVE ASSEMBLY 


TORSION BAR CAP 
TO WORM “O"' RING 


STEERING WORM 


THRUST BEARING RACES 


Fig. 9A-29 Worm Shaft and Rotary Valve— 
Exploded View 
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3. With torque wrench on stub shaft read torque 
required to rotate worm, valve assembly, and stub 
shaft in housing (drag). 


4. Turn adjuster plug in until torque reading in- 
creased 1-3 lb. in. above drag reading obtained in (4) 


above. 


NOTE: Do not use a torque wrench having maxi- 
mum torque reading of more than 100 lb. in. 
When taking following torque readings, take a 
reading pulling the torque wrench to the right 
and a reading pulling the torque wrench to the 
left. Total both readings and take one half of this 
total as the average torque. 


5. Install adjuster plug lock nut and tighten to 50- 
110 lb. ft. torque. 


6. Recheck thrust bearing preload. Total thrust 
bearing adjustment plug drag should not exceed 10 
lb. in. torque. 


REPLACE RACK-PISTON 
1. Slip stub shaft flange onto end of stub shaft. 


2. Holding Teflon ring compressor sleeve tool J- 
7576 tightly against the shoulder of gear housing 
insert the rack-piston nut and arbor into housing 
holding the arbor (tool J-7539) until arbor contacts 
worm end. See Fig. 9A-30. 


3. Holding the arbor tight against the worm, turn 
stub shaft flange (and worm) to draw ball nut onto 
worm and into housing until the arbor is free. 


CAUTION: Be certain that no balls drop out. 


4. Remove arbor and sleeve. 


REPLACE PITMAN SHAFT GEAR AND SIDE COVER 


1. Turn steering worm until center groove of rack- 
piston is aligned with center of pitman shaft needle 
bearing. 


2. Install new side cover “‘O” ring seal. 


3. Install pitman shaft gear so that the center 
tooth of gear meshes with the center groove of rack- 
piston. Make sure that side cover “O”’ ring seal is in 
place before pushing cover against housing. 


4. Install side cover screws and tighten to 25 to 35 
lb. ft. torque. 


Fig. 9A-30 Installing Rack—Piston Nut 


5. Install end plug in rack+piston nut using 14” 
square drive and tighten to 35-65 lb. ft. torque. 


REPLACE HOUSING LOWER END PLUG 


1. Install new housing end plug “O”’ ring seal. 


2. Insert end plug into gear housing and seat 
against “O” ring seal. Slight pressure may be neces- 
sary to seat end plug properly. 


3. Install end plug retainer ring so end of ring 
extends over and at least 144” beyond the ring re- 
moval assist hole (Fig. 9A-31). 


Fig. 9A-31 Installing End! Plug Retainer Ring 
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ADJUST PITMAN SHAFT PRELOAD 
THROUGH CENTER HIGH POINT 


NOTE: DO NOT use a torque wrench having 
maximum torque reading of more than 100 Ib. 
in. When taking following torque readings, take a 
reading pulling the torque wrench to the right and 
a reading pulling the torque wrench to the left. 
Total both readings and take one half of this total 
as the average torque. 


Using a 34-12 point deep socket and inch-pound 
torque wrench, (Fig. 9A-32) take a reading through 
the center position to determine total drag, thrust 
bearing adjustment, and rack and worm preload. 
Adjust lash adjuster so torque is between 4 and 8 Ib. 
in. in excess of the total reading found above. 


Total over center preload must not exceed 18 
lb. in. through center high point when rotating worm 
shaft through an arc of approximately 20°. Tighten 
lash adjuster nut to 20-30 lb. ft. torque. Recheck pre- 
load after nut has been tightened. 


REPLACE STUB SHAFT FLANGE 


1. Replace stub shaft flange, aligning the flat sur- 
face on the stub shaft serrations with the flat section 
in the flange hole. 


2. Install flange clamping bolt and tighten to 25 
to 35 lb. ft. Be sure to position flange so that it 
clears the end of the adjuster plug by approximately 
14, inch and rotates without interference with the 
adjuster plug. 


STEERING GEAR—INSTALL 


1. Position steering gear assembly in car align- 
ing large head rivet in widest upper flange opening. 


NOTE: If same gear housing is replaced, locate 
any 1%” standard washer shims that were removed 
in their original position between housing and 
frame. If steering gear has new housing or requires 
any alignment, flat washers of appropriate thick- 
ness and diameter should be selected for proper 
alignment of steering gear and steering column 
assembly. Metal to metal contact between flanges 
on stub shaft assembly and steering shaft assembly 
will transmit and amplify gear noise to the driver. 


2. Install steering housing to frame bolts finger 
tight. Shift gear assembly to obtain best alignment 


Fig. 9A-32 Adjusting Pitman Shaft Preload 


with flange on steering shaft. Tighten housing to 
frame bolts to 70-90 lb. ft. torque. 


3. Install pitman arm and secure with lock washer 
and nut. Tighten nut to 110-140 Ib. ft. torque. 


4. Connect pressure and return hose assemblies to 
gear assembly and tighten to 20-30 lb. ft. torque. 


5. Install two flange flexible coupling attaching nuts 
and lock washers and tighten to 10-20 lb. ft. torque. 


6. Align steering column jacket and shaft assembly 
and steering gear so head of lower coupling bolt has 
14 inch clearance from flange on steering shaft. This 
can be accomplished by shifting either the steering 
gear assembly or the steering mast jacket assembly 
up or down (see View in Direction of Arrow “B” in 
Fig. 9A-33). A metal to metal contact at this point 
will transmit the slightest noise to the driver. 


7. Be sure pins are positioned as shown in Fig. 
9A-33. 


8. Check fluid level in pump reservoir. Fluid 
should be up to oil level mark in reservoir. Add 
Automatic Transmission Fluid Type A identified by 
an AQ-ATF qualification number as necessary. With 
front wheels off floor start engine and bleed hydrau- 
lic system by manually steering through cycle several 
times until there is no evidence of air bubbles in 
reservoir. Recheck fluid level and lower car. 
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0310 .09” 


.060 MIN. CLEARANCE 


BOLT 
[20-35 |LB. FT. 


VIEW IN DIRECTION OF 
ARROW ed > hd 


AFTER INSTALLATION IS COMPLETE 
PUMP RESERVOIR TO BE FILLED 
WITH POWER STEERING GEAR 
FLUID TO OIL LEVEL INDICATOR 
LINE ON RESERVOIR 


BRACKET 
(EXC. 62 AMP. ALT’R. 
WITH AIR COND.) 


g Q f 
PY 
BOLT—[25-35|LB. FT. : 
(EXC. 62 AMP. ALT’R. 
WITH AIR COND.) 
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DO NOT REMOVE CAPS AN ) PLUGS UNTIL 
IMMEDIATELY BEFORE ASSEMBLING HOSES TO PUMP. 


AFTER INSTALLATION IS COMPLETE, & WITH FRONT 
WHEELS IN THE STRAIGHT AHEAD POSITION, FILL PUMP. 
RUN PUMP AT 700-800 R.P.M. FOR 20 SECONDS, THEN 
REFILL PUMP TO APPROX. .76’ FROM TOP OF 

FILLER NECK. 


BLEED SYSTEM AFTER INITIAL: ENGINE START 

BY TURNING FRONT WHEELS FULL LEFT & HOLDING 
AGAINST STOP FOR 10 SECQINDS. REFILL PUMP APPROX. 
ONE INCH FROM TOP OF FILLER NECK PRIOR TO TRACK 
TEST. CHECK & ADJUST OIL LEVEL AFTER TRACK TEST. 


TEST FOR LEAKS IN SYSTEM.|'WITH FRONT 
WHEELS BESIDE OBSTRUCTION TO PREVENT 
TURNING GEAR TO LIMIT, Af 

LOAD AT RIM OF STEERING WHEEL WITH ENGINE 
RUNNING AT 1000 TO 120Q R.P.M. TO OBTAIN 
MAXIMUM OPERATING PRESSURE. CHECK HOSES 
AND FITTINGS FOR LEAKS. QTHERWISE SAME AS 


STANDARD STEERING. 
===? (EXC. 62 AMP. ALT'R. WITH AIR COND.) 


| ~~~ SUPPORT Bo es | 
on PRESSURE & RETURN oe 


= (EXC. 62 AMP. ALT'R. WITH AIR COND.) ~~.) 


(EXC. AIR COND.) CS re? | 
Ae an: FOR BALANCE OF STEERING 
a eyereia ABOVE STEERING 
- “\, GEAR |ICOUPLING SEE 
NUT 
(EXC. 62 AMP. ALT’R. WITH AIR COND.) oA 
SUPPORT ra 
(EXC. 62 AMP. ALT'R. WITH AIR COND.) 


VIEW IN DIRECTION OF 
ARROW ‘‘A” 


im _/ STANDARD STEERING GEAR 
=<.’ INSTALLATION DRAWING. 


BELT 

(EXC. AIR COND. & 62 AMP. ALT’R.) | 
TIGHTEN BELT TO 75-80 LBS. | 
TENSION ON BURROUGHS GAUGE 
FOR INITIAL ADJUSTMENT OF 

NEW BELT. TIGHTEN BELT TO 

70-75 LBS. TENSION FOR ANY 
ADJUSTMENTS REQUIRED 
THEREAFTER. 


TO PREVENT BELT DAMAGE, BELT 
MUST BE PUT IN CRANKSHAFT AND 
POWER STEERING PUMP PULLEY 
GROOVES BEFORE BEING INSTALLED 
IN WATER PUMP PULLEY GROOVE. 


NUT—{50-65 LB. FT. 
P.WASHER 


LA ‘ 
STRG. GEAR ASS’Y. a a 70-9Q)LB. FT. 


Fig. 9A-33 Installation of Power Steering Gear Assembly 


POWER STEERING GEAR TROUBLE DIAGNOSIS | 


CONDITION CAUSE REMEDY 


1. Hard steering while driving Frozen steering shaft bearings Replace bearings 


Lower coupling flange rubbing 


Loosen bolt and assemble properly 
against adjuster : 


Steering wheel rubbing against gear- 


Adjust jacket, endwise 
shift bowl | 


Check adjustment by dropping pit- 
man arm from gear or disconnect- 
ing linkage from pitman arm ball 


Readjust if necessary 


Steering adjustment tight 


i 
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CONDITION 


2. Poor return of steering 


3. Car leads to one side or the 
other 


4. Momentary increase in_ effort 
when turning wheel fast to the 
right. 


5. Momentary increase in effort 
when turning wheel fast to the 
left. 


CAUSE 


Frozen steering shaft bearings 


Lower coupling flange rubbing 
against adjuster 


Steering wheel rubbing against gear- 
shift bowl 


Tires not properly inflated 


Incorrect caster or toe-in front 


wheels 

Tight steering linkage 

Steering gear misalignment 
Tightness of suspension ball joints 


Steering adjustment tight 


Tight sector to rack-piston adjust- 
ment 


Thrust bearing adjustment too tight 


Rack-piston-nut and worm preload 
too tight 


Sticky valve spool 


Due to front end misalignment 

Unbalanced or badly worn valve 
NOTE: If this is cause, steering 
effort will be very light in direc- 


tion of lead and heavy in opposite 
direction. 


Low oil level in pump 


Pump belt slipping 
High internal leakage 


Low oil level in pump 
Pump belt slipping 
High internal leakage 
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REMEDY 


Replace bearings 


Loosen bolt and assemble properly 


Adjust jacket endwise 


Inflate to specification 


Adjust to specification 


Lubricate—check end plugs 
Re-shim at frame 
Lubricate or otherwise free up 


Check adjustment by dropping pit- 
man arm from gear or disconnect- 
ing linkage from pitman arm ball 
Readjust if necessary 


Adjust in car to specification 


Remove gear and adjust to specifi- 
cation 


Remove gear and replace balls as 
required 


Remove and clean valve or replace 
valve 
Adjust to specification 


Replace valve 


Check oil level in pump reservoir 
Tighten or replace belt 


Replace rack-piston nut piston ring, 
ring back-up seal and/or replace 
valve 


Check oil level in pump reservoir 


Tighten or replace belt 


Replace rack-piston nut piston ring, 
ring back-up seal, valve body to 
worm seal and/or replace valve 


POWER STEERING GEAR 
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CONDITION 


6. External oil leaks (wipe gear 
thoroughly and make sure 
source of leakage is_ deter- 
mined). 


7. Gear noise (rattle or chuckle). 


8. Gear noise (“‘hissing” sound). 


9. Excessive wheel kickback 
or loose steering. 


CAUSE 


Loose hose connections 
Damaged hose 

Side cover O-ring seal 
Pitman shaft seals 
Housing end plug seal 
Adjuster plug seals 


Torsion bar seals 


Loose over-center adjustment 


NOTE: A slight rattle may occur 
on turns because of the increased 
lash off the “high point”. This is 
normal and the lash must not be 
reduced below the specified limits 
to eliminate this slight rattle. 


Gear loose on frame 


There is some noise in all power 
steering systems. One of the most 
common is a “hissing” sound most 
evident at standstill parking. There 
is no relationship between this noise 
and performance of the _ steering. 
Hiss may be expected when steering 
wheel is at end of travel or when 
slowly turning at standstill. 


Lash in steering linkage 

Air in system 

Excessive lash between pitman shaft 
sector and rack-piston 


Loose thrust bearing adjustment 


Ball-nut and worm preload 


REMEDY 


Tighten 
Replace 

Replace seal 
Replace seals | 
Replace seal : 
Replace seals 


Replace rotary valve assembly 


Adjust to specification 


Check gear-to+frame mounting bolts. 
Tighten bolts to specifications. 


Do not repla¢e valve unless “hiss” 
is extremely | objectionable. Slight 
hiss is satisfactory and in no way 
affects steering. A replacement 
valve may algo exhibit slight noise 
and is not always a cure for the 
objection. Be gure steering shaft and 
gear are aligned so the flexible 
coupling rotates in a flat plane and 
is not distorted as shaft rotates. Any 
metal to. metal contact through the 
flexible coupling will transmit the 
valve hiss into the car. 


Adjust parts affected 


Add oil to pump reservoir and bleed 
system of air | 


Adjust to specification 
| 


Remove gear, and adjust to specifi- 
cation | 


Check thrust bearing adjustment 
and over center adjustment. Check 
for looseness in steering linkage. If 
complaint still exists, remove rack- 
piston and worm, and change balls 
to obtain spedified preload. 
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9. 


10. 


11. 


CONDITION 


Excessive wheel kickback 
or loose steering— 
continued 


Steering wheel surges or jerks 
when turning with engine run- 
ning, especially during parking. 


Hard steering when parking. 


CAUSE 


Ball Joints loose 


Front wheel bearings incorrectly 
adjusted or worn 


Loose pump belt 


Loose pump belt 


Low oil level in reservoir 


Lack of lubrication in linkage or 
front suspension 


Tires not properly inflated 


Insufficient oil pressure 


REMEDY 


See Ball Joints under FRONT SUS- 
PENSION. 


Adjust or replace front wheel bear- 
ings 


Adjust to specification 


Adjust to specification 


Fill to proper level. If excessively 
low, check all lines and joints for 
evidence of external leakage. 


Add lubricant where needed 


Inflate to recommended pressure 


If all of the above checks do not 
reveal the cause of hard steering, 
make the following tests of oil pres- 
sure: 


1. Disconnect the pressure line at 
oil pump. Attach gauge to pump. 
Connect the hose to end of gauge 
where the valve is located. 


2. With engine at warm idle and 
gauge valve open, note the oil 
pressure on the gauge while turn- 
ing steering wheel from one ex- 
treme position to the other. Es- 
pecially note the maximum pres- 
sure which can be built up with 
the wheel held in either right or 
left extreme position. 


CAUTION: Do not hold wheel in 
extreme position for an extend- 
ed period of time because it will 
drastically increase the oil tem- 
perature and will cause undue 
wear on the oil pump. 


3. With oil temperature between 
150°F and 170°F, as measured 
with a thermometer in the res- 
ervoir, the maximum oil pressure 
should not be less than 925 psi 
for satisfactory power steering 
operation. 


POWER STEERING GEAR 
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CONDITION 


11. Hard Steering when parking— 
continued 


CAUSE 


Insufficient oil pressure— 
continued 


Low oil pressure due to restriction 
in hoses: 


a. Check for kinks in hoses 


b. Foreign object stuck in hose 


Low oil pressure due to steering 
gear: 


a. Pressure loss in cylinder due to 
worn piston ring, damaged ring 
back-up seal or scored housing 
bore. 


b. Leakage at valve rings and/or 
valve body to worm seal 


c. Loose fit of spool in valve body 
or leaky valve body 


REMEDY 


4. If the maximum oil pressure is 
less than 925 psi, it indicates 
trouble in the pump, oil hoses, 
steering gear, or a combination 
of these parts. To eliminate the 
hoses and gear, close the gauge 
valve and quickly test pressure 
of the pump only with the engine 
at warm idle, then open the valve 
to avoid increasing oil tempera- 
ture. 


5. Comparing the maximum pres- 
sures obtainied in these two tests 
will indicate source of trouble as 
follows: 


a. First test (step 2) pressure 
low, and! second test (step 4) 
pressure “normal — indicates 
faulty external oil lines or 
steering gear. 


b. First test (step 2) and second 
test (step 4) pressures equal- 
ly low--indicates faulty oil 
pump, 

If above test shows trouble to be 


in pump, sfe pump section. 


If trouble is shown to be in 
steering gear or hoses, examine 
for external oil leaks as under 
Condition No. 6. 


Remove kink 


Remove hoses and remove restrict- 
ing object or replace hose. 


Remove gear from car for disas- 
sembly and inspection of ring, back- 
up seal and housing bore. 


Remove gear from car for disas- 
sembly and replace ring or seal. 


Replace rotary valve assembly. 
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CONDITION CAUSE REMEDY 


[1. Hard steering when parking— Loss of assist coming out of left Check oil level in pump reservoir 
continued turn: 
Tighten or replace belt. 


Replace rack-piston nut, piston ring 
and ring back up seal. When the 
rack-piston nut is out, make sure 
there is a chamfer on both sides of 
the ring groove, otherwise replace 
nut with one having a chamfer on 
both sides of the ring groove 


12. Valve squawk when turning or Cut or worn dampener ring on valve Replace dampener ring, being care- 


when recovering from a turn spool ful not to cut the new ring at instal- 
lation 
Loose or worn rotary valve parts Replace rotary valve assembly 
13. No effort required to turn Broken torsion bar Replace rotary valve assembly 


POWER STEERING GEAR SPECIFICATIONS 


Over All Steering Ratio............... approx. 22 to 1 Lower Flange Attaching Bolt ......... 25-35 lb. ft. 
Pitman Arm Lock Nut ............. 110-140 Ib. ft. 

Steering Gear Ratio.................... 17.5 tol Pigian Shere Prcioad tasnadiasee: 
Bock NUt kc cite ke nos 6G oh oe 20-30 Ib. ft. 
Steering Wheel Effort Pressure Hose Connector at Gear...... 20-30 Ib. ft. 
Normal Dnving 44.0244 22 poe agen ude 1 to 2 lbs. Rack-Piston Nut End Plug .......... 35-65 lb. ft. 
PAEkine: 2 wteitckyo-ee Mobate raeeke eben aad « 2 to 3.5 lbs. Return Hose Connector at Gear ...... 20-30 Ib. ft. 
Side Cover Screws ................... 25-35 lb. ft. 
Torque Steering Gear Housing to Frame Bolts .70-90 Ib. ft. 


Adjuster Plug Lock Nut ............ 50-110 Ib. ft. Power Steering System Fluid Capacity ..... 2.8 Pints 
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GENERAL DESCRIPTION 


The power steering gear pump has an outlet ca- 
pacity of 1.75 gal. per min. at idle and is mounted on 
the engine in position to be driven by a belt from the 
crankshaft harmonic balancer. Maximum output of 
2.3 gal. per min. is obtained when operating at 1500 
rpm against a 50 psi pressure. 


The component parts of the power steering pump 
are encased in a reservoir, Fig. 9A-34, filled with oil 
used for the power steering gear. The reservoir has a 
filler neck with a vented cap and is fastened to the 
pump housing leaving only the housing face and shaft 
hub exposed. 


A pump housing within the reservoir houses a 
babbitt bushing and a shaft seal, and has two open- 
ings from the rear side. The larger of these openings 
has two dowel pins in the pump inner face that hold 
the functional parts of the pump; the thrust plate, 
rotor ring which contains the rotor and vanes, and the 
pressure plate. The smaller opening receives a flow 
control valve and spring. 


THRUST PLATE 


The thrust plate is located adjacent to the inner 
face of the pump housing. One side of the thrust plate 
performs the function of taking the rearward shaft 
thrust. The other side consists of six crescent or 
kidney shaped slots (cavities) and two holes that 
extend through the plate. 


Four of the crescent shaped slots are located 
around the drive shaft hole (but are not connected 
with each other) and are for undervane oil pressure. 
The other two slots are for discharging the oil under 
pressure into a high pressure area that provides oil 
for the gear. These two slots are in line with the two 
crossover holes in the pump ring which feeds high 


pressure (discharging) oil through the pressure plate 
into the high pressure area to provide oil require- 
ments as called for by the steering gear. 


The two open cavities diametrically opposite from 
each other and at the surface of the thrust plate are 
for intake of oil from the suction part of the pump. 


PUMP RING 


The pump ring is a flat plate with a cam surface 
center opening. This ring encompasses the rotor and 
vanes and is located adjacent to the face of the 
thrust plate on the same two dowel pins that retain 
the thrust plate. The rotor is loosely splined to the 
pump drive shaft and, therefore, turns with the shaft. 
Ten slots for vanes are evenly spaced around the 
rotor and extend from the rotor outer diameter in- 
ward to the center approximately 1345” deep. 


PRESSURE PLATE 


The pressure plate contains six holes or cavities 
that extend through the plate and two “blind” slots. 
Four of the “through” holes around the drive shaft 
hole are connected to high pressure oil. This oil is 
used to supply oil pressure to the vanes to insure 
their following the cam surfare in the pump ring. 
The other two holes are for discharging the oil under 
pressure to the high pressure area for gear use. 


The two blind slots are radially open to the suc- 
tion part of the pump and intake oil flows through 
these openings. : 


FLOW CONTROL VALVE 


The purpose of the flow control valve is to control 
power steering system pressures and thereby oil flow 
to the gear as required under various operating 
conditions. | 
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This valve assembly consists of a plunger, plunger 
screw, ball check, ball check guide and ball check 
guide spring. A screen in the end of the plunger 
screw is designed to keep dirt and foreign material 
out of the ball check area. Selective shims are used 
between the plunger screw and the valve plunger as 
required to calibrate the flow control valve assembly 
(with proper pressure in the ball check valve guide 
spring) to permit proper relief of pressure within the 
pump under high pump pressure operation. 


Due to selective parts controlling calibration of 
this valve the flow control valve assembly is only 
serviced as an assembly. 


RESERVOIR 


The reservoir is an oil storage space and provides 
a means of directing the return oil back to the pump. 


DRIVE SHAFT 


The pump drive shaft is belt-driven by the crank- 
shaft harmonic balancer and extends through all the 
major parts mentioned above except the pressure 


plate. The pump shaft rotates at a pump to engine 
ratio of 1.25 to 1. 


OPERATION 
(Figs. 9A-34, 9A-35 and 9A-36) 
FILLING THE PUMP AND GEAR (Fig. 9A-34) 


When the pump and power steering gear are com- 
pletely void of oil, adding oil to the reservoir will 
completely envelope the pump housing assembly 
which is inside the reservoir. Oil is drawn into the in- 
take portion of the pump by suction (and weight of 
oil) causing it to flow through a drilled passage in 
the lower portion of the housing (5) to another 
drilled hole leading to a groove around the rotor ring 
(4) to tend to fill this area and also the two suction 
“openings” on the surface of the thrust plate (1) and 
two suction openings in the pressure plate. Oil fills 
the lower opening in the thrust plate to feed the rising 
portion of the rotor ring. Air is pumped out of the 
pump through the gear oil circuit to the gear, then 
to return to the reservoir and out the vented cap. 


As the rotor is splined to the drive shaft, it turns 
with the shaft and the vanes follow the cam surface 
machined in the pump ring. The cam is designed 
with two vane rising and two falling areas and, 
therefore, causes a complete pumping cycle to occur 
every 180 degrees of pump drive shaft rotation. Cen- 
trifugal force throws the vanes against the ring to 


pick up a little oil to be forced into the high pressure 
area. 


Some oil will leak along the pump drive shaft to 
the shaft seal and to the area behind the thrust plate 
(via drilled passages in the housing). Leakage oil past 
the shaft is intended for lubrication of the shaft. The 
bleed passage to the area behind the thrust plate 
prevents pressure build up on the shaft seal. 


As more and more oil is picked up by the vanes, 
more oil will be forced into the cavities of the thrust 
plate and then to flow through the two crossover 
holes in the rotor ring and the pressure plate only to 
empty into the high pressure area of the pump be- 
tween the pressure plate and the housing end plate 


(10). 


As the high pressure area fills (10), some oil flows 
under the vanes through fully open crescent shaped 
slots in the pressure plate while the vanes are rising 
to force them to follow the cam surface of the rotor 
ring. The two holes drilled through the crescent 
shaped slots in the pressure plate are intended to 
restrict oil as it is forced out from under the vanes 
when they are falling. 


When the flow controlling rotary valve in the 
steering gear is in the “neutral” or straight ahead, oil 
flows from the pump through the open center rotary 
valve in the gear and back to the pump reservoir 
without traveling through the power cylinder of the 
gear. At engine idle, or slightly below, the flow con- 
trol valve remains closed or nearly so, because pump 
output is not high enough nor is oil pressure in the 
pump high enough to overcome the control valve 
spring to open the flow control valve. 


When engine speed is increased, pump output and 
oil pressure is also increased and the flow of oil ex- 
ceeds the predetermined power steering requirements. 
Therefore, the increase in oil pressure overcomes 
opposing pressure of the control valve spring to open 
the valve farther, which in turn lowers system pres- 
sure and also limits temperature rise in the system. 


With the increase in engine rpm, oil pressure is 
more than adequate to supply the system require- 
ments and overcome the force of the flow control 
valve spring. This allows the valve to open and direct 
oil to a by-pass hole thereby diverting oil into the 
pump intake chamber and oil is by-passed within the 
pump. The by-passing of this oil is of a high velocity 
discharging past the valve into the intake chamber 
and picks up make-up oil from the reservoir on the 
jet pump principle. During the straight ahead posi- 
tion, pressure should not exceed approximately 100 
psi. 
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ROTOR RING 
THRUST PLATE 


PUMP HOUSING 


SHAFT SEAL 


PUMP SHAFT ———————-” 


Fig. 9A-34 Oil Flow—High 


FLOW CONTROL VALVE PRESSURE RELIEF 


When the steering gear rotary valve assembly is 
positioned such that it is fully actuated in either 
direction, the flow of oil from the pump is blocked or 
restricted for a quick return to the pump. (This con- 
dition would occur against the wheel stops or when 
movement of the wheels is restricted resulting in 


higher system pressures.) 
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PRESSURE PLATE 


END PLATE 


Speed, No Turn, Straight Ahead 


In order to keep pressures and temperatures at a 
minimum, the pressure relief Hall check is forced off 
its seat allowing a small amount of oil to flow into 
the intake chamber. This flow of oil, passing through 
the valve plunger screw and the flow control valve 
pressure relief orifice, causes |a pressure drop and 
resulting lower pressure at the lower end of the con- 
trol valve to provide additional control of the exces- 
sive pressure in the system ufder these conditions. 


9A-28 1963 PONTIAC CHASSIS SHOP MANUAL 


Fig. JA-35 Oil Flow—Turn Against Resistance 


POWER STEERING VANE TYPE PUMP 
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Relief pressure under maximum conditions will con- 
trol between 900 and 1200 psi, depending upon 
volume requirements. 


The flow control valve, therefore, is designed to 
control the power steering pump oil flow capacity to 
the gear under various operating conditions. At idle 
speed the valve is closed and opens just above idle 
speed. It remains open in varying degrees depending 
upon engine speed, and system pressures under vari- 
ous operating conditions. As the system requirements 
approach or exceed maximum pressure within the 
system, the ball check within the flow control valve 
opens to provide additional relief of pressure and oil 
flow to the gear. 


OIL FLOW—HIGH SPEED, NO TURN, 
STRAIGHT AHEAD (Fig. 9A-38) 


From the high pressure area (10), the oil flows 
through a drilled passage (8) leading to the flow 
control valve (3) and also through a passage drilled 
through the union and control valve plunger assembly 
(7) gear oil orifice (6). From this passage oil is 
directed to the steering gear. The gear oil passage 
(11) is also connected to the area that houses the 
flow control valve assembly and spring (2). This 
connecting passage is through a drilled hole (a pres- 
sure sensing orifice (9) in the union and flow control 
valve plunger assembly) leading to the spring cham- 
ber (2) behind the control valve assembly. (The 
passage from the gear oil fill line to the valve spring 
chamber is shown as an external passage only be- 
cause it iS a pressure sensitive control to the control 
valve assembly only when pressure and flow in the 
line from the pump to gear varies.) 


Oil to the gear is supplied until all air has been 
forced out of the gear via the pump return line. The 
gear may be filled by turning through the full right 
and left turns a few times. 


When the quantity of oil displaced by the pump 
exceeds the predetermined steering system require- 
ments, a pressure drop occurs through the gear oil 
orifice (6). This unbalance of pressure within the 
passage to the gear, as well as the passage behind the 
flow control valve, causes the flow control to move 
due to pressure in the high pressure area (10) con- 
tinuing to build opposing force to the flow control 
valve spring plus any oil pressure assisting the spring. 
When this occurs, the flow control valve assembly (3) 
starts to move back, keeping the flow control valve 
ball check seated, thereby providing control of “‘ex- 
cess” oil flow back through passages leading to the 
suction or intake part of the pump. 


Figure 9A-34 shows typical pump operation at high 


speed. In this case, the flow control valve has opened 
to allow all oil flow in excess of system requirements 
to bypass into the intake champer of the pump. 


OIL FLOW—TURN AGAINST RESISTANCE 
(Fig. 9A-35) 


During a turn where resistance is Offered to the 
pitman shaft and rack-piston nut, the action of the 
rotary valve directs the oil to increase the pressure 
in the gear oil passages as well as the pump to gear 
oil inlet pressure line. The pressure extends to the 
high pressure chamber as well as through the “ex- 
ternal” pressure sensing passage and orifice to the 
flow control valve spring chamber (2). Pressure in the 
chamber continues to build up until it overcomes 
the opposing spring pressure on the valve ball check 
in the flow control valve (3). | 


Here again, the flow of the pump in addition to the 
pressure required of the gear determines the move- 
ment of the control valve. The relief check ball re- 
mains closed except when the steering stops are 
reached or the wheels are restricted from moving. 
The pump will not go into pressure relief unless the 
flow is completely blocked by tne extreme movement 
of the steering gear valve. | 


Supercharging occurs as a result of the pressure 
oil in the area around the union and flow control valve 
plunger (7) discharging into the suction passage (4) 
at high velocity, picking up any needed additional or 
“makeup” oil from the reservoir through housing oil 
inlet passage (5) on the jet-pump principle. Then by 
a reduction of velocity in the suction passage (4), 
velocity energy is converted into supercharge pres- 
sure (Fig. 9A-35). 


OIL FLOW—LOW SPEED OR PARTIAL TURN 


| 

Figure 9A-36 shows typical pump operation when 
the car is being driven at low speed during a partial 
turn. 


Movement of the flow control valve in this and 
any maneuver other than pressure relief is controlled 
by pressure unbalance due to flow through the gear 
oil orifice so the flow control valve opens to relieve 
any excessive pressure. | 


| 


PERIODIC SERVICE RECOMMENDATIONS 


No periodic service of the pump is required ex- 
cept checking oil level in regervoir as outlined in 
GENERAL LUBRICATION Section. See Specifica- 
tions on page 9A-39 for system capacity. 
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Fig. 9A-36 Oil Flow—Low Speed or Partial Turn 


ADJUSTMENTS ON CAR 2. Tighten belt with power steering pump to give 
PUMP BELT TENSION ADJUSTMENT 70-75 lbs. as indicated on the Burroughs gauge. 


1. Loosen pump plate (support) to bracket bolts 3. Holding adjustment, tighten pump plate to 
two full turns. bracket bolts. 
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Fig. 9A-37 Pump Mounted in Vise 


PUMP—REMOVE FROM CAR 


1. Disconnect hoses at pump. When hoses are dis- 
connected, secure ends in a raised position to prevent 
drainage of oil. 


2. Install two caps at pump fittings to prevent 


drainage of oil from pump. 

3. Remove drive pulley attaching nut. 

4. Loosen bracket to pump mounting bolts. 
5. Remove pump belt. 
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. Slide pulley from shaft. Do not hammer pulley 
off shaft as this will damage the pump. 


7. Remove bracket to pump bolts. 
8. Drain pump of oil. 


9. Clean exterior of pump. 


POWER STEERING PUMP—DISASSEMBLE 


1. Place pump in vise having brass jaws. 


NOTE: Secure at pump housing hub only enough 
to hold pump (Fig. 9A-37). 


2. Remove pump rear mounting studs. 


NOTE: The mounting stud has an “O” ring seal in 
the counterbore of the stud nut. 


3. Remove union and control valve plunger assem- 


END PLATE 
RETAINER 


END PLATE 


Fig. 9A-38 Removing End Plate Retaining Ring 


bly carefully since this part is under spring tension. 
Discard ‘O” ring seal. 


4. Rock reservoir back and forth and remove res- 
ervoir from housing. Discard: housing to pressure 
outlet passage seal. 


CAUTION: Do not scratch inside surface of reservoir 
on sharp corners of pump casting as this may 
cause an oil leak at the pump fo reservoir seal. 


5. Remove end plate retaining ring as shown in 
Fig. 9A-38. (Depressing the end plate will assist in 
removing the ring.) 


6. Remove end plate and pressure plate springs. 
7. Remove pump from vise. : 


8. Invert pump and remove flow control valve 
assembly and spring. 


NOTE: Do not disassemble the flow control valve 
assembly as this unit is pre-set at the factory and is 
serviced as an assembly. 


9. Remove shaft key. 


10. Place pump shaft on bench and press until 
shaft is free. See Fig. 9A-39. | 


11. Invert pump and remove shaft and rotary 
group. | 


ie 


12. Remove pump to reservair “OQ” ring, pressure 
plate to housing “O” ring and end plate to pump “O” 
ring. Discard “O” rings. 


13. Remove pump shaft sed] by prying up with 
screwdriver (Fig. 9A-40). 


I 
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Fig. 9A-39 Removing Pump Shaft 


CLEANING AND INSPECTION 


1. Carefully wash all parts in a suitable cleaning 
solvent except “O” rings and drive shaft seal which 
are to be replaced. 


2. Inspect pump flow control valve bore for exces- 
sive conditions of scores and wear. 


3. Inspect flow control valve for free movement in 
its bore. Inspect all passages in cover and body for 
obstruction or dirt. 


4. Inspect pressure plate for scoring. 


5. Inspect contour surface of pump fing for ex- 
cessive wear. (Chatter marks indicate a noisy pump.) 


SHAFT SEAL 


Fig. 9A-40 Removing Shaft Seal 


ae 


DOWEL PIN 


SEAL BLEED 
TO SUPERCHARGE 
PUMP INLET 


NO FUNCTION— 
TO ASSIST IN 
MANUFACTURING 


Fig. 9A-41 Pump Oil Hole Identification 


6. Inspect rotor faces for metal pick up or scoring. 
7. Check vanes for bind in slots of rotor. 
8. Inspect face of pump body for scoring or wear. 


9. Inspect drive shaft seal surface for scratches and 
wear. 


10. Inspect drive shaft babbit faced bushing for 
wear. (Bushing and housing are serviced as an 
assembly.) 


11. Inspect oil passages for obstructions and re- 
move any foreign material (Figs. 9A-41, 9A-42, and 
9A-47.) 


FLOW CONTROL VALVE 


If flow control valve is stuck, dislodge by jarring 
pump housing. If pump control valve bore is badly 
worn or scored, replace pump housing. If necessary 
to clean or repair pressure relief valve, replace control 
valve. 


NOTE: The control valve assembly is calibrated 


at the factory and components of assembly cannot 
be serviced. 


INTERNAL GROUND SURFACES OF PUMP 


If pressure plate, pump body, rotor or pump ring 
is lightly scored, lap the scored surfaces with a lap- 
ping compound on a flat surface until the surfaces are 
smooth. 


NOTE: Thoroughly clean in a suitable solvent 
when lapping operation is completed. 
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DISCHARGE TO 
, FLOW CONTROL VALVE 


BY-PASS FROM 


FLOW CONTROL 
DOWEL PIN VALVE 


OIL FEED 
TO SHAFT 
BUSHING 


"SEAL BLEED 
TO SUPERCHARGE 
PUMP INLET 


Fig. 9A-42 Pump—Oil Hole Identification Fig. 9A-43. Pump—Oil Hole Identification 
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1. Mounting Studs 10. Dowel Pins 19. Preshure Outlet to Reservoir 

2. Mounting Stud ‘‘O” Ring 11. Pressure Plate “O'! Ring 

3. Filler Cap 12. Rotor Ring 20. Control Valve Assembly 

4. Discharge Outlet and Control 13. Rotor 2). Pump Housing to Pressure 
Valve Plunger Assembly 14. Rotor Vanes Plate ““O" Ring 

5. Discharge Outlet ‘'O"’ Ring 15. Thrust Plate 22. Control Valve Spring 

6. Reservoir 16. Pump Shaft 23. Pump Housing 

7. End Plate Retainer 17. Shaft Key 24. Housing to Reservoir ‘‘O”’ 

8. End Plate 18. Pump Housing to End Plate Ring 
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Pressure Plate Springs “O” Ring 25. Shaft Seal 
Fig. 9A-44 Power Steering Pump—Exploded View | 


1 
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STEERING PUMP—ASSEMBLE 


Carefully clean all parts. “O”’ ring seals and the 
drive shaft seal which are not to be replaced should 
not be immersed in cleaning solvent. Lubricate all 
“O” ring seals and the drive shaft seal with petrolatum 
and install in proper location. 


Be sure all metal parts are clean during reas- 
sembly. 


1. Install pump shaft seal using J-7017 (Fig. 
9A-45). 

2. Insert shaft into housing being sure shaft seats. 
(Place thumb on splined end and press to insure seat- 
ing.) 

NOTE: Be careful not to damage the shaft seal 

with the threaded end of shaft. 


3. Mount pump with “hub” down in vise, having 
brass jaws. DO NOT apply excessive pressure to hold 
pump. 

4. Install dowel pins and thrust plate on pins with 
ported face to rear of pump housing. 


5. Install rotor ring on dowel pins making sure 
holes in ring align with the cavities in the thrust plate. 
(Fig. 9A-46) and that the arrow on the rotor ring 
points in the direction of pump rotation. 


6. Install rotor, which must be free on splines, on 
pump shaft over splined end with sleeve toward front 
of pump. 

7. Install vanes in rotor slots (Fig. 9A-47) with 
radius edge towards cam surface of the rotor ring. 


8. Lubricate and install pressure plate to housing 
Fig. 9A-45 Installing Shaft Seal Using J-7017 “O” ring. 


Say PRESSURE PLATE SPRINGS ROTOR AND VANES 


SOS 
— 


& 
Se 


ROTOR RING 


DOWEL PINS 


PRESSURE PLATE THRUST PLATE 


ROTOR RING PUMP SHAFT 
ROTOR 


ROTOR VANES 


LUBRICATION ON PUMP HOUSING TO 


PUMP SHAFT KEY —— ? PRESSURE PLATE PRESSURE PLATE ‘"‘O" RING 


Fig. 9A-46 Shaft and Rotary Group—Exploded View Fig. 9A-47 ‘Installing Pressure Plate 


POWER STEERING VANE TYPE PUMP ; 9A-35 


LARGE FLAT 
WASHER 
END PLATE 


RETAINER 


Fig. 9A-48 Installing End Plate Using J-7663 

9. Lubricate outside diameter and edge with radius 
of pressure plate with vaseline (to insure against 
damaging “O” ring) and install on dowel pins with 
ported face toward the pump ring, see Fig. 9A-47. 
Apply pressure to outer edge only to seat pressure 
plate. DO NOT press or hammer on the center of 
the pressure plate as this will score the face of the 
plate towards the pump rotor causing permanent 
distortion with resulting pump failure. (Pressure 
plate will travel about 14,” to seat.) 


10. Lubricate and install end plate “O” ring. 


11. Install pressure plate springs, one over each 
dowel pin. 


12. Install end plate as follows: 


a. Lubricate outside diameter and chamfer of 
end plate with vaseline to insure against damaging 
“O” ring. 

b. Place end plate into position. 


c. Place end. plate retainer on end plate so end 
of retainer extends approximately 14” beyond re- 
tainer removal assist hole in pump (Fig. 9A-48). 


d. Install in housing using J-7663 as shown in 
Fig. 9A-48. 
NOTE: Be sure end plate retainer is completely 
seated in the groove of the housing. 


13. Install new housing “O” ring seal and lubricate 
outer surface with petrolatum. 


14. Lubricate and install new housing to reservoir 
“O” ring (rectangular section seal) at outlet pressure 
cavity (Fig. 9A-49). 


15. Place new stud “O” ring seals on studs. 


“O" RING 


a 


} 


Fig. 9A-49 Housing To Reservair “‘O” Ring in Position 


t 


16. Install reservoir and start ends of studs into 


housing to assist in aligning housing. 
CAUTION: DO NOT scratch 40” ring inside surface 


of pump housing casting as/'this may cause an oil 


leak at the pump to reservoir seal. 


NOTE: Make sure reservoir is firmly seated and 
is over housing “O” ring seal by tapping down 
around edge of closed end of) reservoir before secur- 
ing studs. DO NOT seat reservoir by tightening 
studs. | 


17. Secure studs to 25-30 lb. ft. torque. 
18. Install flow control spring. 


19. Install flow control valve assembly making sure 
hex head (with screen) end goes into bore first (Fig. 
9A-50). | 


CONTROL VALVE SPRING 


CONTROL VALVE 
ASSEMBLY 


ION ASSEMBLY 


Fig. 9A-50 Flow Control Vdlve and Related Parts 


9A-36 


20. Install union with new “O” ring seal. Tighten 
to 25-36 lb. ft. torque. 


21. Install drive shaft key supporting end shaft on 
opposite side of key. 


STEERING PUMP—INSTALL 


1. Position pump assembly on mounting bracket 
with holes lined up and install bolts loosely. 


2. Slide pulley on shaft. DO NOT hammer on pulley. 
3. Install pulley nut finger tight. 


4. Connect and tighten hose fittings. Tighten out- 
let fitting to 20-30 lb. ft. torque. 


5. Fill reservoir. Bleed pump by turning pulley 
backward (counter-clockwise as viewed from front) 
until air bubbles cease to appear. 


6. Install pump belt over pulley. 


7. Move pump until belt has 70-75 lb. as indicated 
on the Borroughs gauge. Tighten mounting screws. 


8. Tighten pulley nut to 50-65 lb. ft. torque. 


TROUBLE DIAGNOSIS 
1. PUMP NOISE: 


The power steering pump is not completely noise- 
less. Some noise will be present at standstill parking, 
particularly when the wheels are against the wheel 
stops. Power steering pump noise can be confused 
with many other noises, such as, transmisison, rear 
axle, generator, etc. If it is determined that excessive 
noise is present, remove the pump drive belt, deter- 
mining if the pump is at fault. If it is determined that 
excessive pump noise is present, the following steps 
should be taken. 


A. Check belt tightness. 
B. Check oil level, filling if necessary. 


C. Check to make sure hoses are not touching any 
other parts of the car, particularly sheet metal. 


D. Check the presence of air in the oil. Air will 
show up as bubbles or the oil will appear milky. Small 
amounts of air cause extremely noisy operation. If air 
is present: 


1. Tighten all fittings and bolts. 


2. Check the entire system for source of air leak. 
Air can leak into the system where oil passes through 


1963 PONTIAC CHASSIS SHOP MANUAL 


at high velocity such as hose connections or at the 
drive shaft seal. 


After each step in attempting to eliminate air, pump 
should be operated for a few minutes at idle speed 
while turning steering wheel between extreme positions 
to allow air to bleed out of oil. 


E. If after Step D there is no air present, install 
pressure gauge in the pressure line between the pump 
and gear. If, when operating the engine to about 1000 
rpm and without turning the steering wheel, the 
pressure exceeds 125 psi, the hoses and/or steering 
gear are restricting the oil flow and these parts should 
be examined to determine the cause of restriction. 


F. If the pressure in Step E is less than 125 psi, it 
will be necessary to remove the pump from the car 
and disassemble, or partially disassemble, following 
the steps outlined under “Disassemble Power Steer- 
ing Pump.” 


G. Check the pressure plate for scoring. 

NOTE: A ‘high polish is always present on the 
face as a result of normal wear. Do not confuse this 
with scoring. Light scoring can be cleaned up by 
carefully lapping on a flat surface. Be sure to 
thoroughly wash away all lapping compound. 


H. Check the vanes to insure that radius edge is 
toward outside and that they operate freely in rotor 
slots. 


I. Check the contour surface of the pump ring for 
extreme wear. Normally there may be some scuff 
marks and uniform wear. This is not detrimental to 
pump function. However, if the wear consists of chatter 
marks or gouges both the ring and vanes should be 
replaced. 


J. Check the face of the thrust plate for scoring. 
Light scoring or pick-up can be cleaned by lapping 
(see G above). 


K. Check rotor faces for metal pick-up or scoring. 
Light scoring or pick up can be cleaned by lapping 
(see G above). 


L. The pump bushing is rarely responsible for 
noisy operation. 


M. Some pump noise is caused by the flow con- 
trol valve assembly. Install a new plunger and spring 
if noise is at objectionable level. 
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N. A swish noise that is present when cornering at 
slow speed or a growl that cannot be corrected by 
bleeding system of air, can be eliminated by replacing 
flow control valve only if smoothing edges of valve 
with fine hone does not reduce noise. 


PUMP LEAKS: 
A. Tighten all fittings and bolts. 


B. Possible sources of pump leakage are as fol- 
lows: 


LEAK SOURCE CAUSE REMEDY 
Top of Reservoir too Fill to proper 
reservoir full. level. 


Proceed as in 
1-D above to 
determine 


Excessive air 
present in oil. 


cause of air. 


At reservoir “OQ” ring out or Replace “O” ring 


improperly or install 
installed. properly 
Reservoir Replace 

damaged. reservoir 


At the pressure Not tightened Torque to 25-35 


fitting or stud sufficiently. Ibe tt: 
Cross threaded Correct as 
or defective necessary. 


seat on fittings 
or hose or 
damaged seals. 


Defective seal 
or damaged 


At shaft seal Replace seal 


and/or shaft. 


shaft. 
Leaks in metal Defective Replace. 
parts castings. 


3. INOPERATIVE, POOR OR NO ASSIST: 
A. Check for loose drive belt. 
B. Check and fill reservoir, bleed steering gear. 
C. Determine source; pump, steering gear or hoses. 
Test No. 1—Oil Circuit Open: 


1. Install a pressure gauge in the pressure line 
between the pump and gear. 


2. Turn the steering wheel from one end to the 
other and note the pressure on the gauge while hold- 
ing the wheel momentarily against each end. This 


maximum pressure reading should not be less than 
900 psi with the engine idling of 500 rpm, the selector 
in the “D” range, and the ail temperature in the 
reservoir between 150 F. to 170° F. 


NOTE: To obtain temperatures of 150°F. to 
170° F. desired for testing, tufn wheels through nor- 
mal operating range several times. 


CAUTION: DO NOT HOLD THE STEERING WHEEL 
AGAINST THE STOP FOR ANY EXTENDED PERIOD 
OF TIME. 


If the maximum pressure is) below specification, it 
indicates there is some troublé in the hydraulic cir- 
cuit. However, it does not indi¢ate whether the pump 
or the gear is at fault. To pieenies if the pump, 
or the gear, or both, are at fault proceed with Test 
No. 2. It will not be necessary to proceed with Test 
No. 2 if the pressure as read) at each end of wheel 
travel differs by more than 40 psi. In this case the 


steering gear is at fault. 
Test No. 2—Oil Circuit Closed: 


1. Set engine idle to 500 mpm; selector lever in 
“PD” range (in neutral, if synchro-mesh). 


2. Turn the shut-off valve of gauge to the closed 
position. 


NOTE: Shut-off valve must be installed between 
gauge and steering gear. 


3. Observe and compare the maximum pump pres- 
sure at idle. It should not be léss than 900 psi. 


NOTE: By comparing this |reading with Test No. 


1 (testing complete circuit),)it is possible to deter- 
mine whether the fault is with the pump or the 
steering gear, or both. 


Diagnosis-Test Results 


1. If first test is below specifications and second test 
is equal to or greater than specifications steering gear 
is at fault. 


2. If first test 1s below specification and second test 


is not more than 50 psi greater, pump is at fault. 


D. If pump is determined ta be at fault, proceed as 
follows: 


1. Remove reservoir and flow control valve. Be 
sure the flow control valve joperates freely in the 
pump housing bore. If stuck jdislodge and check for 
burrs or dirt that may cause a sticky valve. 


| 
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2. Check the small screw in the end of the flow 
control valve for looseness. If loose, tighten, being 


careful not to damage machined surfaces. 


3. Insure that the pressure plate is flat against the 
pump ring. 


4. Check the pressure plate, thrust plate, rotor and 


ring for scoring as described under “Pump Noise’. 


1. PUMP NOISE 
CAUSE 


. Loose belt 
. Hoses touching other parts of car 


. Oil level low 


09 OO Ww Pp 


. Air in the oil 


E. Excessive back pressure caused by hoses or 
steering gear. 


F. Scored pressure plate (may have been caused 
by installing the pressure plate by applying force to 
the center of the plate). 


G. Vanes not installed properly 
H. Vanes sticking in rotor slots 
I. Defective flow control valve 
J. Extreme wear of pump ring 
K. Face of thrust plate scored 
L. Scored rotor 


M. Vibration or buzz 


2. PUMP LEAKS 
LOCATION 


A. Top of reservoir 


B. At reservoir Air in the oil 


“©” ring cut 


“OQ” ring improperly installed 


CAUSE 


Reservoir too full 


1963 PONTIAC CHASSIS SHOP MANUAL 


5. Check the vanes as described under PUMP 
NOISE. 

6. The internal parts of the flow control valve 
may be at fault. Try a new assembly. Do not attempt 


to service parts as this assembly is properly calibrated 


at the factory. 


E. If steering gear is at fault, see section on 
POWER STEERING GEAR. 


REMEDY 


Tighten belt 

Adjust hose positions 

Fill reservoir 

Locate source of air leak and correct 


Locate restriction and correct 


Lap away light scoring. Replace heavily scored or 
gauled part 


Install properly 

Free up by removing burrs or dirt 

Replace flow control valve assembly 

Replace pump ring 

Lap away light scoring. Replace heavily scored part 
Lap away light scoring. Replace heavily scored part 


Check pump mounting and torque on all attaching 
nuts and bolts 


REMEDY 


Fill to proper level 


Locate source of air leak and 
correct 


Replace “O” ring 


Install properly, if damaged, 
replace 
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2. PUMP LEAKS (Continued) 
LOCATION 


C. At pressure fitting or studs 


Cross threaded or damaged seat 


Defective seat on hose end 


Damaged seals 
D. At the shaft seal 


E. Leaks in metal parts 


3. INOPERATIVE, POOR OR NO ASSIST: 
CAUSE 


A. Loose drive belt 
B. Low oil level 
C. Air in the oil 


D. Defective hoses or steering gear as determined 
by tests 


E. Flow control valve stuck 


. Loose screw in end of flow control valve 
. Pressure plate not flat against ring 
. Extreme wear of pump ring 
Scored pressure plate, thrust plate and/or rotor 


. Vanes not installed properly 


rA SS GO 


. Vanes sticking in rotor slots 


M. Faulty flow control valve assembly 


CAUSE 


Not tightened sufficiently 


Defective seal and/or shaft 


Damaged or defective parts 


REMEDY 


Tighten to 25+35 Ib. ft. torque 
Replace damaged parts 
Replace hose | 


Replace seals | 


Replace seal and/or shaft 


Replace parts as necessary 


i 
| 
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REMEDY 


Tighten belt 
Fill reservoir 
Locate source of air leak and correct 


Correct. See “Power Steering Gear’’ section 


Remove burrs or dirt. If bore damaged beyond repair 
replace pump housing | 


Tighten | 
Correct by lapping or replace | 


Replace part | 
Lap away light scoring. Replace heavily scored parts 


Install properly | 


Free up by removing burrs or dirt 


Replace assembly 


POWER STEERING PUMP SPECIFICATIONS 


Power Steering System Fluid Capacity... .. 2.8 pints 
Pump Output 
Minimum................ 1.75 gpm at Idle Speed 
Maximum (against 50 
DSi PLESSULE) is caratwrur<s 2.3 gpm at 1500 rpm 
Torque 
Fitting and Plunger Assembly......... 25-35 lb. ft. 
Hose Connector at Fitting............. 20-30 lb. ft. 
Mounting Stud...................-.. 25-35 lb. ft. 


PU ye INU ee rasa bone ne Bes al ese fod 50-65 Ib. ft. 
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fer J-5176-01 


J-5403 


J-5504-A J-6217 J-6219 


J-7539 
SPECIAL TOOLS 

J-4245 Truarc Pliers #3 Internal J-5205 Steering Gear Holding Fixture 
J-5176-01 Pressure Checking Gauge (0-2000 Ibs.) J-7017 Oil Pump Seal Installer 
J-5188 Valve Cover Seal Installer J-7141 Gauge Adapter (For J-5176-01) 
J-5403 Truarc Pliers #1 Internal J-7539 Ball Nut Loading Arbor 
J-5504-A Pitman Arm Puller J-7576 Piston Installer 
J-6217 Valve Connector Installer J-7624 Adjustable Spanner Wrench 
J-6219 Pitman Shaft Seal Installer J-7663 Pump Cover Installing Clamp 
J-6278 Pitman Shaft Bushing Remover and Replacer J-7754 Torque Wrench (0-25 in. Ib.) 


Fig. 9A-51 Power Steering Pump and Gear Special Tools 
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BUMPERS 
Front and rear bumpers are of one piece construc- 
tion. Attachment of these bumpers is such that slotted 
holes are appropriately located in the frame, bumper 
to frame bars, and bumper to frame braces to provide 
fore and aft as well as lateral adjustment location of 
the bumper. 


The front or rear bumper assembly may be adjusted 
as necessary by loosening the bracket to frame bolts 
and retightening after positioning the bumper. Front 
bumper height adjustment is controlled by eccentric 
bolts (one on each side at the front of the frame). 


Fig. 10-1 Front Bumper Assembly—Installation Details 
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Hood ...............2--. ote aes ace dise aes 10-6 


RADIATOR 
The radiator assembly on all models is held secure 
by two cradle type brackets that fit into depressions 
in the radiator lower tank at the bottom and one such 
“cradle” that holds the radiator top tank. The upper 
cradle is part of the engine fan top shield assembly 
which bolts to the fender to tadiator support brace. 
On cars with air conditioning the engine fan top 
shield also attaches to the fan shroud. 


Seven radiator assemblies, each with a frontal core 
area of approximately 439 sq. i. and 2” or 214” thick 
core, are used as indicated in the radiator chart in 
section 6A. | 


Fig. 10-2 Rear Bumper Assembly—Installation Details 
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Fi. 10-3. Engine Fan Top Shield Assembly (Underside) 


RADIATOR ASSEMBLY—REMOVE AND REPLACE 


1. Drain radiator. 


2. Remove engine fan top shield assembly. Note 
that the upper portion of the radiator is held by a 
“cradle” type bracket on the bottom side of the engine 
fan top shield assembly (Fig. 10-3). 


3. Disconnect upper and lower engine coolant hoses. 


4. On cars equipped with Hydra-Matic transmis- 
sion, disconnect and plug transmission cooler lines. 


5. On cars equipped with air conditioning remove 
the fan shroud. 


6. Remove radiator assembly by pulling straight 
up. Note that the radiator assembly is held at the 
bottom by two “cradles” secured to the radiator 
shroud at bottom (Fig. 10-4). 


7. Replace radiator assembly by reversing the above 
steps making sure radiator assembly lower cradles are 
located properly in the recess in the radiator lower 
tank. 


8. Refill radiator. 


CHASSIS SHEET METAL ALIGNMENT 


Proper alignment of the front end sheet metal will 
provide proper relationship of adjoining sheet metal 
parts, ease of hood operation, and eliminate squeaks, 
rattles and vibration. (See Figs. 10-5 and 10-6.) 


FENDER 


Vertical and fore and aft adjustment is provided 
at rear of fenders by enlarged holes in the fender 
bracket at the attaching points. 


Fig. 10-4 
Lower Mounting Brackets 


Location of Radiator Assembly 


Fenders can be moved closer to or farther from the 
cowl by shifting in the enlarged hole in the fender 
bolts and may be adjusted vertically by adding or 
removing shims. 


1. Check the spaces between the front door to 
fender rear edge and adjust as necessary to obtain 
a parallel space. 


2. Check to insure that all connections at the fen- 
der attaching bolts are tight. 


3. Look between rubber mount and frame (mini- 
mum 14,” shim is necessary. ) 


a. If mount is loose tighten to correct. 


b. If mount is loose and car feels harsh or sheet 
metal seems to vibrate then add shims and recheck 
for fender rear edge to door alignment. 


HOOD 


The hood is of rigid sheet metal construction with 
the outer panel of single sheet metal with a rugged 
inner panel reinforcement. Further rigidity is given 
the hood by reinforcement braces and brackets stra- 
tegically located not to interfere with adjustments or 
service repair conditions. 


1. Slotted holes in the hinge bracket to hood are 
provided to align hood to obtain parallel space be- 
tween hood sides and fender. 
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a / 
BATTERY TRAY 


Fig. 10-5 Radiator Assembly—Installation Details 


2. The rear corners of the hood should be held 
down against the rear bumpers to keep rear of hood 
from “dancing” or vibrating. Check for proper tight- 
ness and height of hood rear bumper (to hood) as 
follows: 


a. Loosen front end of hinge mounting bracket 
to fender. 

b. Hold hood open as high as possible and force 
front of hinge up as far as possible. 


c. Tighten fender connection. 


If this does not correct condition, raise entire hinge 
by loosening bolts to shroud and pulling up on hinge. 


NOTE: The portion of the hood hinge that attaches 
to the shroud has elongated holes at the top and at 
the bottom to take care of any body variations (at 
the dash shroud). 


HOOD LATCH 


A positive locking hood latch is used consisting of 
three assemblies: a latch bolt assembly (that fastens 
to the hood), a safety hook, and a latch assembly that 
fastens to the grille lower panel and radiator support 
assembly (Fig. 10-6). 


The hood is opened by lifting release handle under 
front bumper bar upper section (Fig. 10-7), which 
in turn opens the latch. 


The safety hook is released by pulling the handle 
directly under the front center of the hood. 


The latch bolt in the pilot assembly (attached to 
the hood assembly) may be adjusted longitudinally 
for alignment purposes, and can be vertically adjusted 
to obtain a tight hood to fender relationship. 


HOOD LATCH BOLT (PILOT ASSEMBLY)— 
ADJUST | 


Should the hood release ta safety latch position 
while driving on very bumpy or rough roads at high 
speed, loosen latch bolt assembly on hood (Fig. 10-8) 
and move rearward so that latch bolt spring retainer 
is 7%” to rear of safety catch) hole in front of hood 
latch support. | 


Proper adjustment of the hood latch bolt to pro- 
vide for easy hood closing is as/follows: 


1. Check tightness of bracket from radiator sup- 
port to hood latch striker plate, 


2. Raise hood bumpers to align front of hood with 
fenders. 


3. Press down on center of ‘hood just forward of 
the moulding. 


a. If some “give” or looseness is noticed, hood is 
not tight and will vibrate and raise up on corners 
at high speeds. In this case/shorten latch bolt and 
recheck. 


b. If hood is tight with) no “give”, then hood 
could be properly adjusted) or could be too tight. 
Check as follows: 


(1) Close hood. 
(2) Release latch and raisé hood 107-12”. 
(3) Let hood fall of own weight. 


(4) Adjust hood latch bolt to permit hood to 
close easily when hood drops of its own weight from 
10”-12” from closed position. | 


(5) Recheck 3 above. 
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PAD RETAINER 


HOOD HINGE 
PILOT ASSEMBLY AND SPRING 


FENDER 


FRONT FENDER 
RACE 


HOOD LATCH 
RELEASE ASSEMBLY 


BAFFLE 


INSULATOR FILLER 


AND 
BRACKET 


Fig. 10-6 Sheet Metal Parts—Installation Details 
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HOOD HINGES 


The hood is mounted on gear type hinges (Fig. 
10-9), mounted on the front of the dash. Double 
assist overcenter springs are used, (one at each hood 
hinge) both ends of which are fastened to the arms 
of the hinge. This construction provides hold-open 
power. 


A hood to hinge reinforcement bracket which has 
two points of attachment is used. Fore and aft ad- 
justment of the hood is provided for by slotted holes 
in the bracket. 


SHEET METAL—REMOVE AND REPLACE 


FRONT FENDER— 
REMOVE AND REPLACE 


NOTE: If the same fender is to be replaced, note 
position, location and number of alignment shims 
used. 


1. Disconnect left and right hand parking lamp 
assemblies. 


2. Remove front bumper assembly be removing 
bumper to frame attaching bolts. Pull bumper as- 
sembly straight out. 


3. Remove head lamp doors, head lamps and head 
lamp frames. 

4. Remove three screws—lower grille panel exten- 
sion to fender and remove two screws—extensions to 
grille and grille panel. 


5. Remove one screw—grille to front fender head 
lamp frame. 


6. Remove one screw—upper grille panel to fender. 

7. Remove two screws—front fender cross brace to 
fender. 

8. Remove two screws—fender to skirt assembly. 

9. Remove forward hood hinge bolt. 

10. Remove fender to shroud bolt. 


11. Disconnect fender from cowl at door opening 
and rocker panel area. 


12. For installation, reverse steps. 


13. Align fender with other body and sheet metal 
parts. 


GRILLE ASSEMBLY—REMOVE AND REPLACE 


1. Remove two grille panel to front fender bolts 
(one each side). 

2. Remove eight screws—front fender cross brace to 
upper grille panel. 


Fig. 10-7 Location of [Hood Release 


PILOT ASSEMBLY. 


Fig. 10-8 Pilot Assembly/iand Safety Latch 


Fig. 10-9 Hood Hinge (Right Side) 


10-6 1963 PONTIAC CHASSIS SHOP MANUAL 


GRILLE CENTER PANEL 


HEADLAMP 
BEZEL 


GRILLE OUTER 
PANEL EXTENSION 


Fig. 10-10 Details of Radiator Grille Assembly 


3. Remove two screws (each side)—lower grille 
panel extension to grille end panel. 


4. Remove two screws—hood latch brace to lower 
grille panel. 

5. Remove one screw (each side) grille to front 
fender head lamp frame. 

6. Pull grille panel assembly forward to remove. 


7. To install, reverse steps. 


GRILLES—-REMOVE AND REPLACE 


NOTE: Grilles can be removed from grille panel 
without removing complete panel assembly from 
Car. 


1. Remove head lamp door. 

2. Remove one screw—grille to head lamp frame 
assembly. 

3. Remove eight screws—grille panel to grille. 

4. Remove grille forward. 


5. To install, reverse steps. 


HOOD HINGE SPRING—REPLACE 


Hood hinge springs can be removed by propping 
hood open, and pulling front of spring off of hinge. 
When replacing the spring, hook the rear end on pin 
first, then stretch the spring out and hook it at front. 


HOOD HINGE—REMOVE AND REPLACE 


1. Open hood. 


2. While one man holds hood, remove spring, hinge 
to fender and cowl attaching screws, hinge to hood 
attaching nuts, and remove hinge. 


3. Position new hinge to fender, install and tighten 
attaching screws. 


4. Position hinge to hood and install flat washers, 
lock nuts and tighten just snug. 


5. Replace spring. 


6. Close hood and check hood alignment. 
7. If hood is misaligned, measure amount of mis- 
alignment. 
a. Open hood, mark position of hinge relative to 
hood. 
b. Loosen hinge at hood and move hinge the 
amount it was off. 


c. Tighten securely and recheck alignment. 


HOOD—REPLACE 


The hood can be removed very quickly by dis- 
connecting it from the hinges at the hood reinforce- 
ment. 


When replacing the hood, adjust the alignment, one 
hinge at a time, as outlined in steps 6 and 7 under 
HOOD HINGE—REMOVE AND REPLACE. 
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Fig. 10-11 Details of Radiator Grille Assembly—Grand Prix 
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The electrical system operates on 12 volts. This 
section of the manual is subdivided into the following 
sections: 


1. Starting Circuit 
2. Charging Circuit 
3. Ignition Circuit 


STARTING 


The starting circuit includes the starting motor, 
solenoid, battery, and cables. 


BATTERY 


DESCRIPTION 


Two different batteries are standard equipment. The 
Model 458, 9 plate, 53 ampere-hour battery (Fig. 
11-3) is generally used on cars equipped with the 
regular fuel 8.6:1 compression ratio engine and syn- 
chro-mesh transmission. 


A Delco Model 558, 11 plate, 61 ampere-hour bat- 
tery is generally used as standard equipment on all 
cars equipped with the 10.25:1 or higher premium 
fuel engine and all Hydra-Matic transmissions. 


The Model 570, 11 plate, 72 ampere-hour battery is 
used for heavy duty. 


PROTECTED CELL CONNECTOR 


MICROPOROUS 
RUBBER SEPARATOR Berrecoe er 
-TERMINAL POST 


VENT PLUG a 
VISUAL LEVEL 


PLATE 


HARD RUBBER CASE 
SEDIMENT CHAMBER 


BRIDGE 
PLATE STRAP 


Fig. 11-3 Battery 


4. Lighting Circuit 
5. Instruments 
6. Windshield Wiper 


The complete wiring diagram (less accessories) for 
all models is shown schematically in Figs. 11-1 and 
11-2. 


CIRCUIT 


The battery is assembled in a hard rubber case with 
rubber separators, and is fitted with the ‘visual level 
fill’”’ cell covers. 


CAUTION: Hydrogen gas is produced by the bat- 
tery. A flame or spark near the battery may cause 
the gas fo ignite. 


Battery liquid is highly acid. Avoid spilling on 
clothing or other fabric. This battery has a specific 
gravity of 1.260-1.280 at full charge at 80°F. The bat- 
tery date code is located on the second cell cover from 
the positive post end. This date code should always be 
included on product information reports or battery 
correspondence. 


PERIODIC SERVICE 


Liquid level in the battery should be checked every 
2,000 miles or once a month. In extremely hot 
weather, the checking should be more frequent. If the 
liquid level is found to be low, add water to each cell 
until the liquid level rises to the bottom of the vent 
well. Do not overfill! Distilled water, or water passed 
through a ‘“‘demineralizer’ should be used for this 
purpose in order to eliminate the possibility of harm- 
ful impurities being added to the electrolyte. Many 
common impurities will greatly shorten battery life. 


The external condition of the battery and the 
battery cables should be checked periodically. The 
top of the battery should be kept clean and the 
battery holddown bolts should be kept properly 
tightened. Particular care should be taken to see that 
the top of battery is kept clean of acid film and dirt 
because of the high voltage between the battery ter- 
minals. For best results when cleaning batteries, wash 
with a dilute ammonia or soda solution to neutralize 
any acid present and flush off with clean water. Care 
must be taken to plug vent holes and keep vent plugs 
tight so that the neutralizing solution does not enter 
the cell. The hold-down bolts should be kept tight 
enough to prevent the battery from shaking around 
in its support so as not to damage the battery case, 
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but they should not be tightened to the point where 
the battery case will be placed under a severe strain. 
The torque specification is 2 lb. ft. 


To insure good contact, the battery cables should 
be installed on the battery posts with 1%” of the post 
showing above cable. If the battery posts or cable 
terminals are corroded, the cables should be discon- 
nected and the terminals and clamps cleaned sepa- 
rately with a soda solution and a wire brush. After 
cleaning, apply a thin coating of petrolatum on the 
posts and cable clamps to help retard corrosion. 


REPAIRS 
CABLE REPLACEMENT 


When replacing battery ground cable be sure the 
connections are secure. 


SUPPORT REPLACEMENT 


When replacing the battery support, it is important 
that the outer edges of the battery bear firmly and 
evenly against the support. To provide even support, 
install shims as necessary between the corners of the 
support and the support bracket. Battery hold down 
clamp should be tightened to 2 1b. ft. torque. 


TESTING, BOOSTING, AND CHARGING 
QUICK IN-THE-CAR BATTERY TEST 


Inspection 


Check outside of battery for damage or signs of 
serious abuse such as broken case or broken covers. 
Check inside of battery by removing the vent caps 
and inspecting for signs of abuse such as electrolyte 
level too low, or unusual odors. If battery shows signs 
of serious damage or abuse, it should be replaced. 
If not, make Light Load Test. 


Light Load Test 


Check electrical condition of battery cells as fol- 
lows: 


a. Disconnect high tension lead from coil, Place 
load on battery by holding starter switch “on” for 
3 seconds. 


b. Turn on headlights (low beam). After 1 minute, 
with lights still ‘on’, read individual cell voltages 
of battery with voltmeter (.01 volt division). Com- 
pare readings with the following: 


Uniform Readings 


If any cell reads 1.95 volts or more and the dif- 


ference between the highest and lowest cell is less 
than .05 volts, battery is good. However, if any cell 
reads less than 1.95 volts, battery should be fully 
recharged for good: performance (see Charging After 
Light Load Test). 


Non-Uniform Readings 


If any cell reads 1.95 volts or more and there is a 
difference of .05 volts or more between the highest 
and the lowest cell, the battery should be replaced. 


Low Readings 


If all cells read less than 1.95 volts, battery is too 
low to test properly. Failure the meter to register 


on all cells does not indicaté a defective battery. 
Boost charge battery and repeat Light Load Test 
(see Boost Charge for Light Ihoad Test). If battery 
is found to be good after boosting, it should be fully 
recharged for good performance. 


If none of the cells come up; to 1.95 volts after the 
first boost charge, the battery should be given a 
second boost. Batteries which ido not come up after 
second boost charge should be |replaced. 


NOTE: Any battery found to be good by the Light 
Load Test that does not perform satisfactorily, should 
be removed from the car and tested as outlined under 
“Out-of-the-Car Charging and! Testing’. 


IN-THE-CAR BOOSTING AND CHARGING 
Boost Charging for the Light Lioad Test 


(50 x 201000 ampere minut Ss). If charger will not 


Boost 12-volt battery at 50 amperes for 20 minutes 
give these rates, charge for an : 


qual number of ampere 
minutes at best rate available, For purposes of this 
test do not boost battery el 


> than the amount in- 
dicated. ) 


Charging After the Light Load Test 


For best performance, a gdod battery should be 
fully charged before being returned to service. 


If batteries are to be fully ¢harged by means of a 
quick charger, the charge rate) must be reduced to a 
safe limit when the electrolyte temperature reaches 
125°F. or when gassing becomes excessive. Failure to 
do so may harm the battery. 


OUT-OF-THE CAR CHARGING AND TESTING 


The procedures outlined below under Slow Charging 
and The Full Charge Hydrometer Test should be 
used on any battery originally found to be “good” 
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by the Light Load Test, but which does not perform 
satisfactorily. 


Slow Charging 


Adjust electrotype to proper level by adding water, 
then charge battery at 5 amperes until fully charged. 
Full charge of the battery is indicated when the specific 
gravity of each cell has not increased when checked 
at three hourly intervals and all cells are gassing 
freely. 


Due to the low rate during slow charging, plenty of 
time must be allowed. Charge periods of 24 hours or 
more are often required. 


The Full Charge Hydrometer Test 


The ‘Full Charge Hydrometer Test” is not valid 
unless battery has been tested and found to be good 
by the Light Load Test. 


Make sure battery is fully charged as described 
above. Hydrometer readings taken on _ partially 
charged batteries are unreliable for the test outlined 
below. 


Measure specific gravity of electrolyte in each cell 
and compare readings with the following: 


Normal Reading 


If cell readings range between 1.230 and 1.310, 
the battery is ready for use. Any variation in the 
specific gravity between cells within this range does 
not indicate a defective battery. 


Low Reading 


If any cell reads less than 1.230 and battery has 
been in service 3 months or less, battery is good, but 
it has been improperly filled with electrolyte or water 
and will give poor performance. To correct this con- 
dition, empty the electrolyte from any cell reading 
less than 1.230 and refill with 1.265 specific gravity 
battery grade electrolyte. The battery is now ready 
for use. 


If any cell reads less than 1.230 and battery has 
been in service more than 3 months, it should be 
replaced. 


High Readings 


If any cell reads above 1.310, battery may be re- 
turned to service. However, specific gravities above 
1.310 are harmful to the battery and will cause early 
failure. Such high readings are caused by the im- 
proper addition of electrolyte. Adjusting the specific 
gravity will not correct the damage that has been 
done by high acid condition. 


TROUBLE DIAGNOSIS 


If the battery remains undercharged, check for 
loose alternator belt, defective alternator, high re- 
sistance in the charging circuit, oxidized regulator 
contact points, or a low voltage setting. 


If the battery uses an abnormal amount of water, 
the voltage regulator may be too high. 


Measure the terminal voltage of the battery during 
cranking. Disconnect distributor to coil primary wire 
during this check to prevent engine firing. If the ter- 
minal voltage is less than 9.0 volts, remove the bat- 
tery from service for further checking. 


STARTING MOTOR 


DESCRIPTION 


The starting circuit includes the cranking motor, 
solenoid, and battery. The ‘enclosed shift lever” 
cranking motor (Fig. 11-4) is a 12-volt extruded 
frame type unit. 


The starting motor used on the premium fuel 
engine has a heavier armature and stronger field 
than that used on the standard fuel engine. This gives 
improved starting torque where needed on the higher 
compression ratio engine. The drive end housing on 
both starting motors is extended to enclose the entire 
shift lever mechanism and plunger protecting them 
from exposure to road dirt, icing conditions, and 
splash. 


The solenoid is flange mounted onto the drive end 
housing and is sealed to the drive housing by a 
sealing compound. The shift lever return spring is a 
compression type and is located inside the solenoid 
case. Shunt coil and series fields are connected direct- 
ly to the solenoid terminal. A rubber grommet assem- 
bled in frame around the coil leads insulates the bar 
from ground and also prevents dirt, water, and oil 
from entering the motor. 


Both motors have four pole shoes and a compound 
field. Three field coils connected in series from the 
solenoid to the insulated brushes, and one shunt coil 
connected from the solenoid to ground are provided 
on the synchro-mesh. Two field coils connected in 
series from the solenoid to the insulated hrushes and 
two shunt coils connected from the solenoid to ground 
are provided on the starter motor for premium fuel 
engines. 


A small diameter overrunning clutch type of drive 
is used to engage the starting motor pinion with 
the flywheel. The overrunning action of the clutch 
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RUBBER GASKET 


GROMMET 


BUSHING 


INSULATED BRUSH HOLDER 


BRUSH SPRING 
GROUNDED BRUSH HOLDER 


Fig. 11-4 Cross Section of Starting Motor 


protects the cranking motor armature from excessive 
speed when the engine fires. The flange mounted 
solenoid which operates the overrunning clutch drive 
by means of a linkage to shift lever. When the con- 
trol switch is closed, the solenoid is energized, shift- 
ing the starting motor pinion into mesh with the 
flywheel. The main contacts of the solenoid are then 
closed so that battery current is delivered to the 
starting motor. 


The armature shaft and clutch have mating spiral 
splines which prevent transmission of full starting 
power until the clutch pinion is fully engaged in the 
flywheel ring gear. A special “assist”? spring is located 
around the armature shaft between the end fiber of 
the armature and the collar of the clutch drive. This 
“assist”? spring aids the solenoid in overcoming the 
return spring force in the first movement of the 
clutch along the armature shaft. A pinion stop, con- 
sisting of a snap ring and retainer, and a thrust col- 
lar assembled on the armature shaft, takes all the 
end thrust. 


The brush rigging has brush arm supports attached 
directly to the extruded section of the field frame. 
One ground brush and one insulated brush are pivoted 
from the same brush holder support; thus only two 
brush holder supports are required. A single ribbon 
type spring applies tension to each pair of brushes. 


PLUNGER SOLENOID 


Sag eRe ARnORRLaE 


OA 
perenne Oy] 
serereerscva cones 
eA teenmane 
, 
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t eS 
4 
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RETURN SPRING 


SHIFT LEVER 


PINION 
STOP 


FIELD COIL q| 


ARMATURE OVERRUNNING CLUTCH 


PERIODIC SERVICE 


No periodic lubrication of the starting motor or 
solenoid is required. The motpr and brushes cannot 
be inspected without disassembling the unit so no 
service is required on the motor or solenoid between 
overhaul periods. 


CHECKS AND ADJUSTMENTS ON CAR 


Although the starting motpr cannot be checked 
against specifications on the car, a check can be made 
for excessive resistance in the cranking circuit. To 
check for excessive resistance in the cranking circuit, 
measure: 


1. The voltage drop, during, cranking, between the 
insulated battery post and the battery terminal of 
the solenoid. 


2. The voltage drop, during, cranking, between the 
battery terminal of the solengid and the motor ter- 
minal of the solenoid. 


3. The voltage drop, during cranking, between the 
grounded battery post and the starting motor frame. 


CAUTION: To prevent the engine from firing during 
the above checks, disconnect the primary lead to 


i 
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the distributor, either at the distributor or at the 
coil. 


If the voltage drop for any one of the above three 
checks exceed 0.2 volt, excessive resistance is indi- 
cated in that portion of the cranking circuit being 
checked. Locate and eliminate the cause for any ex- 
cessive voltage drop in these circuits in order to ob- 
tain maximum efficiency of the cranking system. 


When the solenoid fails to pull in, the trouble may 
be due to excessive voltage drop in the solenoid con- 
trol circuit. To check for this condition, close the 
starting switch and measure the voltage drop between 
the battery terminal of the solenoid and the switch 
terminal of the solenoid. Excessive resistance in the 
solenoid control circuit is indicated and should be 
corrected if the voltage drop exceeds 3.5 volts. 

If the voltage drop does not exceed 3.5 volts and 
the solenoid does not pull in, measure the voltage 
available at the switch terminal of the solenoid. If 
the solenoid does not feel warm, it should pull in 
whenever the voltage available at the switch ter- 
minal is 7.7 volts or more (when the solenoid feels 
warm, it will require a somewhat higher voltage to 
pull in). 


REMOVE FROM CAR 


1. Disconnect battery to starting motor cable from 
battery post. 


2. Remove rubber cover from junction block on 
left fender skirt by pulling straight off. 


3. Disconnect junction block to solenoid wires from 
junction block noting which terminal each wire is 
removed from. 


4. Remove battery cable from clip on junction 
block. 


5. Raise front of car and place car stand under 
front suspension. 


6. Pull battery cable and solenoid wire loom down 
so they hang free of surrounding parts. 


7. Remove starting motor mounting screws and 
remove starting motor with cable and solenoid wire 
loom. 


8. Remove wires from solenoid and cable from 
clamp or solenoid bracket. 


DISASSEMBLE STARTER 


1. Disconnect the field straps from terminal on 
solenoid. 


2. Remove through bolts. 


3. Remove commutator end frame, field frame as- 
sembly and armature assembly from drive housing. 


ASSIST SPRING 


THRUST 


Fig. 11-5 Armature and Overrunning Clutch 


4. Remove overrunning clutch from armature shaft 
as follows: 


a. Slide thrust collar (Fig. 11-5) off end of 
armature shaft. 


b. Slide a standard half inch pipe coupling or 
other metal cylinder of suitable size (an old pin- 
ion of suitable size can be used if available) onto 
shaft so end of coupling or cylinder butts against 
edge of retainer (Fig. 11-6). Tap end of coupling 


Y2'" PIPE 
COUPLING 


Fig. 11-6 Driving Retainer Off Snap Ring 
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with hammer, driving retainer towards armature 
and off snap ring. 


c. Remove snap ring from groove in shaft using 
pliers or other suitable tool. If snap ring is too 
badly distorted during removal it will be necessary 
to use a new One when reassembling clutch. 


d. Slide retainer and clutch from armature shaft. 


REMOVE SOLENOID 


1. Remove solenoid to drive housing attaching 
screws and remove solenoid. 


2. Remove solenoid return spring. 
3. Remove shift lever pivot pin. 


4. Remove shift lever and plunger assembly. 


DISASSEMBLE SOLENOID 


1. Remove nuts from the motor terminal and 
switch terminal and the two attaching screws. 


2. Using care, remove cover. 


CAUTION: These terminal studs have welded lead 
connections. Do not twist during removal of nuts. 


CLEAN AND INSPECT 


1. If the solenoid contacts are slightly burned or 
dirty, the contacts should be cleaned. When the con- 
tacts are badly burned, the burned parts should be 
replaced. 


2. Test overrunning clutch action. The pinion 
should turn freely in the overrunning direction. Check 
pinion teeth to see that they have not been chipped, 
cracked, or excessively worn. Replace assembly if 
necessary. Badly chipped pinion teeth may indicate 
chipped teeth on the ring gear. This should be 
checked under such conditions and replaced if neces- 
sary. 


3. Check brush holders to see that they are not 
deformed or bent, but will properly hold brushes 
against the commutator. 


4. Check fit of armature shaft in bushing of drive 
housing. Shaft should fit snugly in the bushing. If the 
bushing is worn, it should be replaced. 


5. The overrunning clutch, armature and _ fields 
should not be cleaned in any degreasing tank, or with 
grease dissolving solvents, since these would dissolve 
the lubricants in the clutch mechanism and would 
damage the insulation in the armature and field coils. 
It is suggested that all parts except the clutch, be 
cleaned with oleum spirits and a brush. The clutch 
can be wiped with a clean cloth. 


If the commutator is dirty it may be cleaned with 
No. 00 sandpaper. Never use emery cloth to clean 
commutator. 


SERVICE 
ARMATURE 


If the armature commutator j 
round or has high insulation, the armature should 
be put in a lathe so the commutator can be turned 
down. The insulation should then be undercut 1459 of 
an inch wide and 14. of an inch deep, and the slots 
cleaned out to remove any trace of dirt or copper 
dust. As a final step in this procedure, the commu- 
tator should be sanded lightly with No. 00 sandpaper 
to remove any burrs left as a result of the under- 
cutting procedure. ! 


is worn, dirty, out of 


The armature should be che¢ked for opens, short 
circuits and grounds as follows: 


1. Open—The most likely place for an open to 
occur is at the commutator risé¢r bars as a result of 
excessively long cranking periods. Inspect the points 
where the conductors are joined to the commutator 
bars for loose connections. The poor connections 
cause arcing and burning of the commutator bars as 
the starting motor is used. If the bars are not too 
badly burned, repair can often be effected by resolder- 
ing the leads in the riser bars (Using rosin flux), and 
turning down the commutator . a lathe to remove 
the burned material. The insulation should then be 
undercut. 


2. Short Circuit—Short circuits in the armature are 
located by use of a growler. When the armature is 
revolved in the growler with a steel strip such as a 
hacksaw blade held above it, the blade will vibrate 
above the area of the armature core in which the 
short circuit is located. Shorts between bars are some- 
times produced by brush dust or copper between the 
bars. These shorts can be eliminated by cleaning out 
the slots. 


3. Ground—Grounds in the ! mature can be de- 
tected by the use of 110-volt testilamp and test points. 


If the lamp lights when one test point is placed on the 
commutator with the other point on the core or shaft 
(Fig. 11-7), the armature is grounded. Grounds occur 
as a result of insulation failure hich is often brought 
about by overheating of the starting motor produced 
by excessive long cranking perio | or by accumulation 
of brush dust between the commutators bars and the 
steel commutator ring. : 


FRAME AND FIELD 


The field winding can be che ked for an open or a 
ground by using a test lamp a follows: 

1. Using a 110-volt test lam , place one lead on 
each end of the field coils connected in series (Fig. 
11-8). If the lamp does not light, the field coils are 
open and will require repair or réplacement. 
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Fig. 11-7 Testing Armature for Ground 


2. Using a 110-volt test lamp, place one lead on 
the connector strap and the other on the field 
frame (Fig. 11-9). Disconnect the shunt coil or coils 
ground before this check is made. If the lamp lights, 
the field coils are grounded and the defective coils will 
require repair or replacement. 


3. Using a 110-volt test lamp, place one lead on 
each end of the shunt coil or coils (Fig. 11-10). 
Disconnect the shunt coil grounds before this 
check is made. If the lamp does not light, the shunt 
coil is open and will require replacement. 


INSULATED 
BRUSH 


CONNECTOR 
STRAPS 


Fig. 11-8 Testing Field Coils for Open 


FIELD 
FRAME 
(GROUND) 


‘CONNECTOR 
TRAPS. 


DISCONNECTED 


Fig. 11-9 Testing Field Coils for Ground 


SOLENOID 


Check the current draw of the solenoid windings. 
To check the current draw of the hold-in winding, 
connect a variable source of voltage (in series with 
an ammeter to the switch terminal of the solenoid 
and ground. To check the current draw of both 
windings, ground the solenoid motor terminal, and 
connect a source of voltage (in series with an 
ammeter) to the switch terminal of the solenoid and 
ground. 


SHUNT COIL 
GROUND LEAD 


CONNECTOR. 
STRAPS | 


Fig. 11-10 Testing Shunt Coil for Open 
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CAUTION: Either of the above checks must be com- 
pleted in a minimum length of time to prevent 
heating of the solenoid windings. Heating will 
cause the current draw readings to be below the 
specifications which are based on a temperature 
of 80° F. (See SPECIFICATIONS). 


FIELD COIL REMOVE 


Field coils can be removed from the field frame 
assembly most easily by use of a pole shoe screw- 
driver. A pole shoe spreader should also be used 
since this prevents distortion of the field frame. Care- 
ful installation of the field coils is necessary to pre- 
vent shorting or grounding of the field coils as the 
pole shoes are tightened into place. Formed insulators 
are used to protect the field leads from grounding to 
the frame. These must be replaced on assembly. 


REPLACE BRUSHES 


1. Remove brush holder pivot pin which positions 
one insulated and one grounded brush. 


2. Remove brush spring. 
3. Replace brushes as necessary. 


To assemble, reverse above procedure. 


ASSEMBLE SOLENOID 

1. When reassembling the cover on the solenoid 
make sure the terminal studs are properly positioned 
in cover. The cover gasket must be centered under 
the cover to ansure proper sealing. 

2. Install cover attaching screws and install nuts 
on motor and switch terminals. 


INSTALL SOLENOID 
1. Install plunger and lever assembly and pivot pin. 
2. Install return spring. 


3. Attach solenoid to starter drive housing and 
secure with two attaching screws. 


ASSEMBLE STARTER 


1. Assemble overrunning clutch to armature shaft 
as follows: 


a. Lubricate drive end of armature shaft with 
high melting point grease. 


b. Slide clutch assembly onto armature shaft 
with pinion outward. 


c. Slide retainer onto shaft with cupped surface 
facing end of shaft. 

d. Stand armature on end on wood surface with 
commutator down. Position snap ring on upper end 
of shaft and hold in place with a block of wood. 
Hit wood block a blow with hammer forcing snap 
ring over end of shaft. Slide snap ring past the 
grease groove to the snap ring groove (Fig. 11-11). 


e. Assemble thrust collar oh shaft with shoulder 
next to snap ring (Fig. 11-12), 
ork bench, and posi- 
r next to snap ring. 
s at same time (one 
), grip retainer and 
itil retainer is forced 


f. Place armature flat on 
tion retainer and thrust collk 
Then, using two pairs of plié 
pair on either side of shaf 
thrust collar and squeeze u 
over snap ring (Fig. 11-12). 


2. Place four or five drops of light engine oil in 
drive housing bushing. Make stare thrust collar is in 
place against snap ring and retainer and slide arm- 
ature and clutch assembly into place in drive housing, 


engaging shift lever with clutch. 


3. Position field frame over armature, apply sealing 
compound between frame and 
frame against drive housing 
damage to brushes. 


olenoid case. Position 


Sing care to prevent 


of light engine oil in 
rame. Place leather 
ft and slide commu- 


4. Place four or five drops 
bushing in commutator end 
thrust washer on armature sh 
tator end frame onto shaft. 


5. Install through bolts and tighten securely. 


6. Reconnect the field coil! leads to the motor 
solenoid terminal. 


SNAP RING——————> 


SNAP RING "7 


GROOVE 


fie 


Fig. 11-11 Forcing Snap Ring into Armature Shaft 
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THRUST COLLAR 


Fig. 11-12 Forcing Retainer Over Snap Ring 


PINION CLEARANCE CHECK 


There are no provisions for adjusting pinion clear- 
ance on the enclosed shift lever cranking motor. 
When the shift lever mechanism is correctly assem- 
bled, the pinion clearance should fall within the 
specified limits (.010”-.140”). When the clearance is 
out of these limits it may indicate excessive wear of 
solenoid linkage or shift lever yoke buttons. 


The pinion clearance should be checked after motor 
has been disassembled and then reassembled. To 
check, connect a voltage source of approximately 6 
volts (three battery cells in series of 6-volt battery) 
between the solenoid switch terminal and ground. 


NOTE: Do not connect the voltage source to the 
ignition coil terminal ‘“R” of the solenoid. Do not use 
a 12-volt battery instead of the 6 volts specified as 
this will cause the motor to operate. As a further pre- 
caution to prevent motoring, connect a heavy jumper 
lead from the solenoid motor terminal to ground. 
After energizing the solenoid with the clutch shifted 
towards the pinion stop retainer, push the pinion 
back toward the commutator end as far as possible 
to take up any slack movement, then check the 
clearance with a feeler gauge (Fig. 11-13). 


INSTALL IN CAR 


1. Connect battery cable and solenoid wires to 
solenoid as shown in Fig. 11-14. 


NOTE: Connect purple (or violet) wire to ter- 
minal marked “S”’. 


FEELER 
—~ GAUGE 


= .010” TO .140” 


PINION 


PRESS ON 
CLUTCH AS 
SHOWN TO 
TAKE UP 
MOVEMENT 


Fig. 11-13 Measuring Pinion Clearance 


2. Install starting motor on engine and tighten 
mounting screws securely. 


3. Push cables up where they can be reached from 
above car, then lower car. 


4. Route solenoid wire loom to junction block 
and connect wires to junction block. Connect wires to 
terminals which have matching wires on opposite side. 
Replace rubber cover on. junction block by pressing 
firmly onto terminal studs. 


Fig. 11-14 Cable to Solenoid 
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SS Sp 


5. Route battery cable and connect cable to bat- 
tery post. 


TROUBLE DIAGNOSIS 


CAUTION: Specific gravity of battery must be 1.215 
or higher before making the following fests. 


1. If the solenoid does not pull in, measure the 
voltage between the switch “S” terminal of the sole- 
noid and ground with the starting switch closed. 


CAUTION: If the solenoid feels warm, allow to cool 
before checking. If the voltage is less than 7.7 


CHARGING 


The charging circuit consists of an alternator, volt- 
age regulator, battery and ammeter. 


ALTERNATOR 
DESCRIPTION (Fig. 11-15) 


Three basic alternators are used on the Pontiac. 
One is the 42 amp alternator used on standard and 
super duty cars (for different pulley usages on the 
42 amp alternator, refer to Master Parts Catalog). 
The second is a 52 amp alternator used on air con- 


END FRAME 
DIODES 


ADJUSTING 
LUG 


BRUSH AND — 
TERMINAL = 


volts, check for excessive resistance in the solenoid 
control circuit. If the voltage exceeds 7.7 volts, 
remove the starting motor 7, check (1) solenoid 
current draw, (2) starting motor pinion clearance, 
and (3) freedom of shift lever| linkage. 


2. If the solenoid ‘‘chatters”’ but does not hold in, 
check the solenoid for an open Khold-in” winding. 


3. If motor engages but does not crank or cranks 
slowly, check for excessive eal in the external 


cranking circuit or within the starting motor. 


CIRCUIT 


ditioned and heavy duty cars. ‘he third is a 52 amp 
alternator used on cars equipp : with the transistor 
regulator. ! 


CAUTION: This alternator is; not interchangeable 
with 52 amp alternators used on air conditioned 
cars, since less resistance in rotor field windings 
can cause point burn in the double contact 


regulator used on air conditioned cars. 


As the name implies an alternator is a generator 
that produces alternating current which is converted 
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Fig. 11-15 Cross Section of Alternator 
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to direct current through the use of six silicon diodes 
mounted within the alternator. 


It has the advantage of developing a continuous 
supply of current (up to 19 amps at idle), lighter 
weight, promoting longer battery and brush life, 
needing no periodic lubrication, and limiting its own 
current output (which eliminates the need for a cur- 
rent regulator). Brush life is increased due to low 
field current in rotor, nonsegmented slip rings, and no 
arcing. Also, no cut-out relay is needed in the regu- 
lator, since the one-way diodes in the alternator 
protect it from the battery. 


In addition to the diodes, the main components of 
the alternator are the slip ring end frame, the drive 
end frame, the stator and the rotor (Fig. 11-15). 


END FRAMES 


The slip ring end frame houses the diodes and the 
brush assembly. The drive end frame retains the rotor 
assembly, fan and pulley. The stator assembly is 
sandwiched between the two end frames. 


STATOR 


The stator assembly is made up of a laminated iron 
frame and a stator or output winding which is wound 
into slots of the frame. Each of the three windings is 
connected to the other two at one end and have two 
diodes connected to the other end. 


ROTOR 


The rotor assembly consists of a doughnut shaped 
field coil mounted between two iron segments with 
14 interlacing fingers which make up the north and 
south poles. It is held together on the shaft by a press 
fit and rotates inside the stator assembly. 

The rotor shaft is supported by prelubricated ball 
bearings in the drive end frame and a prelubricated 
roller bearing in the slip ring end frame. 

Two slip rings, upon which the brushes ride, are 
mounted on one end of the rotor shaft and are 
attached to the leads from the field coil. 


DIODES 


The function of a diode is to permit current to flow 
in only one direction and to block it from flowing in 
the opposite direction. Therefore, the alternating cur- 
rent induced in the stator windings will appear as 
direct current at the output or “BAT” terminal of 
the alternator. 

However, since the diodes permit current to flow 
in only one direction, no current will flow from the 
battery through the alternator to ground. 


Three negative diodes are pressed into the slip 
ring end frame. Three positive diodes are pressed 


into a “heat sink” which is insulated from the slip 
ring end frame. 


OPERATING PRINCIPLES 


When the ignition switch is turned ‘on’, current 
flows from the battery through the ignition switch, 
through the lower contact points of the voltage regu- 
lator and to the field terminal of the alternator. Low ~ 
field current then flows through one brush, through 
the slip ring upon which it rides and through the field 
coil in the rotor. After leaving the field coil, it flows 
through the other slip ring and brush to ground. 
Thus, this current energizes the field coil. With the 
engine running, the 14 pole rotor creates a spinning 
magnetic field whose lines of force cut through the 
stationary stator windings, inducing alternating cur- 
rent in the stator windings. 


The diodes covert the alternating current into direct 
current at the battery terminal. The diodes also prevent 
the battery from discharging through the alternator. 


NOTE: Since the rotor poles have practically no 
residual magnetism, the field windings must be 
energized before the alternator will produce any 
current. This current is supplied by the battery 
when the ignition switch is turned on. Since the 
alternator does not have a permanent magnet, it is 
not necessary to polarize it. 


PERIODIC SERVICE 


The alternator does not require periodic lubrica- 
tion. The rotor shaft is mounted on ball bearings at 
the drive end, and a roller bearing at the slip ring 
end, and each has a permanent grease supply which 
eliminates the need for periodic lubrication. At 
periodic intervals, check the mounting bolts for tight- 
ness and the -elt for proper alignment, wear and 
tension. 


CAUTION: When applying belt tension, apply pres- 
sure af center of alternator, never against either 
end frame. 


SERVICE PRECAUTIONS 


Since the alternator and regulator are designed for 
use on only one polarity system (negative ground) 
the following precautions must be observed when 
working on the charging circuit. Failure to observe 
these precautions will result in serious damage to the 
electrical equipment. 


1. Do not attempt to polarize the alternator, It 
isn’t necessary since there are no permanent magnets. 


2. Do not short across or ground any of the ter- 
minals on the alternator or regulator. 
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3. Never operate the alternator on an open circuit 
(with the field terminal connected and the output 
terminal disconnected). Make absolutely certain all 
connections in the circuit are secure. If the alternator 
is operating on an open circuit, extremely high volt- 
ages may result that are both dangerous and damag- 
ing to the alternator. 

4. When installing a battery, always make abso- 
lutely sure the negative post of the battery is attached 
to the ground strap. 

CAUTION: Never reverse battery leads, even for an 

instant, as reverse polarity current flow will dam- 

age diodes in alternator. 


5. When connecting a booster battery, make certain 
to connect the negative battery terminals together 
and the positive battery terminals together. 

6. When connecting a charger to the battery, con- 
nect the charger positive lead to the battery positive 
terminal and the charger negative lead to the battery 
negative terminal. 


CHECK IN CAR 


If the electrical system is not charging properly, 
follow the in-car checks outlined under “Standard 
Alternator Regulator’, prior to removing the alter- 
nator. If electrical system trouble is found to be in the 
alternator, it need not be removed from the car unless 
the drive end frame needs servicing, because the slip 
ring end frame separates from the drive end frame by 
simply loosening drive belt and removing four through 
bolts. If the drive end frames must be serviced, remove 
alternator as follows. 


REMOVE FROM CAR 


1. Disconnect positive battery terminal. 


CAUTION: Failure to observe this step may result 
in an injury from hot battery lead at alternator. 


2. Remove two leads at alternator. 

3. Loosen adjusting bolts. 

4. Remove alternator drive belt. 

CAUTION: To prevent damage fo belt, it should be 
removed in the following sequence: 1—from water 


pump pulley; 2—from crankshaft pulley; 3—from 
alternator pulley. 


5. Remove the bolts which retain alternator. 


6. Remove alternator from car. 


DISASSEMBLE ALTERNATOR 


1. If rotor, drive end frame bearings, or pulley and 
fan need replacement, remove and replace the shaft 
nut using strap wrench J-9183 around the fan 
assembly. 


NOTE: If the nut should happen to be cross- 


threaded or rusted and unugually difficult to re- 
move, an alternate procedure is to use the strap 
wrench J-9183 around the rotor. The torque on the 
nut is 50-60 Ib. ft. 


2. Scribe a mark between the two halves of the 
alternator to help locate the parts in the same position 


during assembly. 
| 


3. Remove four through bolts; 


4. Separate the drive end frame and the rotor as- 
sembly from the stator assembly by prying apart 
with a screw driver at stator slot. The fit between the 
two is not tight and the two cam be separated easily. 

NOTE: The separation is to be made between the 

stator assembly and Drive End Frame. 


CAUTION: As the rotor and drive end frame assem- 
bly is separated from the slip ring frame assembly, 
the brushes will fall down onto the shaft and come 
in contact with the lubricant.’ Brushes which come 
in contact with shaft should be cleaned imme- 
diately to avoid contamination by oil, or they will 
have to be replaced. 


ROTOR 
The rotor may be checked eledtrically for grounded, 
open or short-circuited field coils as follows: 
1. To check for grounds, connect a 110 volt test 
lamp or an ohmmeter from either slip ring to the rotor 
shaft, or to the rotor poles (Fig. 11-16). If the lamp 


(CHECK FOR GROUNDS) 
OHMMETER 


OHMMETER 
(CHECK FOR OPENS) 


Fig. 11-16 Checking Rotor 
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lights or the ohmmeter reading is low, the field winding 
is grounded. 


2. To check for opens, connect the test lamp or 
ohmmeter to each slip ring. If the lamp fails to light, 
or if the ohmmeter reading is high (infinite), the 
winding is open (Fig. 11-16). 


3. The winding is checked for short-circuits by 
connecting a battery and ammeter in series with the 
two slip rings. The field current at 12 volts and 80°F. 
should be between 1.9-2.3 amperes (double contact 
regulator cars) and 2.8 to 3.2 amperes (transistor 
regulator cars). An ammeter reading above this value 
indicates shorted windings. 

4. Rotor assemblies which fail above tests should 
be replaced. 


The rotor may be cleaned anl inspected as follows: 


a. If the magnetic poles of the rotor need clean- 
ing, they may be cleaned by brushing with oleum 
spirits. 


CAUTION: Do not clean with degreasing solvent. 


b. Inspect slip rings for dirt and roughness. These 
may be cleaned with a solvent, if necessary. They 
may also be cleaned and finished with 400 grain or 
finer polishing cloth. Do not use sand paper. Spin 
the rotor in a lathe, or otherwise spin the rotor, 
and hold the polishing cloth against the slip rings 
until they are clean. 


CAUTION: The rotor must be rotated in order that 
the slip rings will be cleaned evenly. Cleaning the 
slip rings by hand, without spinning the rotor, may 
result in flat spots on the slip rings, causing brush 
noise. 


Slip rings which are rough or out of round should 
be trued in a lathe to .002” maximum indicator 
reading. Remove only enough material to make the 
rings smooth and round. Finish with 400 grain or 
finer polishing cloth and blow away all dust. 


DRIVE END FRAME BEARING 


1. Remove three screws from retainer plate, and 
remove retainer plate inner collar and gasket. 


2. Press out bearing and oil slinger. 


3. The bearings in an alternator are permanently 
lubricated and require no lubrication during the life 
of the bearing. If a dry bearing is encountered, do not 
attempt to lubricate, as an improper lubricant, or an 
excessive amount of lubricant may burn bearing, or be 
thrown off and contaminate the inside of alternator. 
Replace dry, worn, or rough bearings with a new bear- 
ing which will be prepacked with proper amount and 
type of lubricant. 


4. To install, press in bearing and grease slinger 
with a tube or collar that just fits over the outer race. 

5. Install retainer plate gasket and inner collar with 
three screws. It is recommended that a new retainer 
plate be installed if the felt seal is hardened or 
excessively worn. 


STATOR 

If the stator is to be checked and/or replaced: 

1. Remove 3 stator lead attaching nuts and washers 
(Fig. 11-17). 

2. Separate the stator assembly from the end 
frame. The fit between stator frame and end frame 
is not tight, and the two can be separated easily. 

3. The stator windings may be checked with a 110 
volt test lamp or an ohmmeter as follows: 

a. To check for grounded windings, connect lamp 
or ohmmeter from any stator lead to frame. If lamp 
lights or ohmmeter reading is low the stator is 
grounded (see Fig. 11-18). 

b. To test for opens, successively connect 110 volt 
test lamp or an ohmmeter between stator leads. If 
lamp fails to light and if ohmmeter reading is high, 
there is an open in the stator windings (see Fig. 
11-18). 

c. A short circuit in the stator windings is diffi- 
cult to locate without laboratory test equipment, 
due to low resistance of the windings. However, if 
all other electrical checks are normal and the alter- 
nator fails to supply rated output, shorted stator 
windings are indicated. 


BRUSH HOLDER 
ASSEMBLY 


Fig. 11-17 Slip Ring End Frame 
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(CHECK FOR OPENS) 
OHMMETER 


OHMMETER 
(CHECK FOR OPENS) 


OHMMETER 
(CHECK FOR GROUNDS) 


Fig. 11-18 Checking Stator 


d. Stator assemblies which fail above test should 
be replaced. 
4. If necessary, stator assembly may be cleaned by 
brushing with oleum spirits. 
CAUTION: Do not clean in solvent. 
5. The stator can be installed by reversing steps 
1 and 2. 


BRUSHES 

1. Remove two brush holder screws and stator lead 
to strap attaching nut and washer (Fig. 11-17). 

2. Remove brush holder assembly and _ brushes. 
Carefully note stack-up of parts (Fig. 11-19) for 
reassembly. 

3. Inspect brush spring for evidence of damage or 
corrosion. 

4. Inspect brushes for wear or contamination. 

5. If old brushes are to be reused, they must be 
thoroughly cleaned with a soft dry cloth and must be 
completely free of oil. 

6. If there is any doubt about condition of brush 
springs, they should be replaced. 

7. Install the spring and brushes into the brush 
holder (they should slide in and out without bind- 
ing). Insert a straight wood or plastic toothpick (to 


HOLE FOR PIN 
Fig. 11-19 Brush Holder Assembly 


prevent scratching brush face) into the hole at the 
bottom of the holder to retain the brushes. 


8. Attach the brush holder assembly into the end 
frame, noting carefully the stack-up of parts as shown 
in Fig. 11-19. Allow the wood)or toothpick to pro- 
trude through the hole in the end frame and install 
stator lead to strap attaching nut and washer (Fig. 
11-17). 


SLIP RING END FRAME BEARING AND SEAL 


1. With stator removed, press out bearing and seal 
with a tube or collar that just fits inside the end frame 
housing. Press from the outside of the housing toward 
the inside. Support inside of frame with hollow 
cylinder to allow seal and beafing to pass through. 


2. The bearings in an alternator are permanently 
lubricated and require no lubritation during the life 
of the bearing. If a dry bearing encountered, do not 
attempt to lubricate, as an improper lubricant, or an 
excessive amount of lubricant may burn bearing, or 
be thrown off and contaminate the inside of alternator. 
Replace dry, worn, or rough bearings with a new 
bearing which will be prepacked with proper amount 
and type of lubricant. 


3. Place a flat plate over the bearing and press in 
from outside toward the insidé of frame until the 
bearing is flush with the outside of the end frame. 
Support the inside of frame with a hollow cylinder 
to prevent breakage of the end frame. Use extreme 
care to avoid misalignment or otherwise placing undue 
stress on the bearing. : 


4. From inside of frame, insert seal flush against 
bearing. | 


5. Install stator and connect leads. 


DIODES 


Diodes are checked by making use of their prin- 
ciples of allowing electricity to pass through in only 
one direction. Two methods are javailable: 
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OHMMETER 
(END FRAME) 


OHMMETER 
(HEAT SINK) 


Fig. 11-20 Checking Diodes 


OHMMETER METHOD 

The lowest range scale on the ohmmeter should 
be used, and it should have a 114 volt cell. To deter- 
mine the cell voltage, turn the selector to the lowest 
scale, and then connect the ohmmeter leads to a volt- 
meter. The voltmeter will indicate cell voltagc. 


Heat Sink Diodes: 


1. With the stator disconnected, check a diode in 
the heat sink by connecting one of the ohmmeter leads 
to the heat sink, and the other ohmmeter lead to the 
diode lead and note reading, (see Fig. 11-20). 

2. Reverse ohmmeter leads and note reading. 

3. If both readings are very low or very high (read 
the same), the diode is defective. A good diode will 
give one low reading and one high reading. 

4. Check the other two diodes in the heat sink in 
the same manner. 


End Frame Diodes: 


1. To check a diode mounted in the end frame, 
connect one of the ohmmeter leads to the end frame 
and the other ohmmeter lead to the diode lead and 
note reading (see Fig. 11-20). 


J-9717-2 


J-9717-1 


Fig. 11-21 Removing Diode 


2. Reverse ohmmeter leads and note readings. 

3. If both readings are very low or very high (read 
the same), the diode is defective. A good diode will 
give one low reading and one high reading. 

4. Check the other two diodes in the end frame in 
the same manner. 


TEST LAMP METHOD 


An alternate method of checking diodes is to use a 
test lamp of not more than 12 volts in place of the 
ohmmeter. 


CAUTION: Do not use 110 volt test lamp to check 
diodes. 


With the stator disconnected, connect the test lamp 
across each diode as previously described, first in one 
direction and then the other. 

If the lamp lights in both checks, or fails to light 
in both checks, the diode is defective. When checking 
a good diode, the lamp will light in only one of the 
two checks. 

Diodes which fail the electrical tests should be 
replaced. If diode must be replaced: 

1. With stator removed, support slip ring end 
frame in vise or arbor press with J-9717-2 against 
casting and position remover J-9717-1 against diode 
as shown in Fig. 11-21. 


2. Tighten vise to remove diode. 


CAUTION: Never attempt to remove diode by 
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J-9600-2 


J-9717-1 


Fig. 11-22 Installing Diode 


striking it, as the shock may damage the other 
diodes. 


3. To install a diode, place a new diode in installer 
J-9600-2. 


4. Place slip ring end frame in a vise so that new 
diode is in position and remover J-9717-1 supports 
casting (Fig. 11-22). 

5. Tighten vise to install diode. 

CAUTION: Never attempt fo install diode by striking 
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it, as the shock may damage'the other diodes. 


6. Install stator and connect leads. 


HEAT SINK ASSEMBLY 
NOTE: Do not disassemble 


from end frame. 

1. With stator removed, 
condenser lock washer, flat 
and condenser lead. 


2. Remove “BAT” and “G 


nless absolutely neces- 
sary. The heat sink must bé 


completely insulated 


| 


Pere screw retaining 


rasher, fiber insulator 


” terminals and re- 


spective washers and insulatorg from end frame. 


3. Remove heat sink and was lers. 


4. Replace heat sink assemblh 


of parts shown in Fig. 11-23. 


5. Attach condenser lead to 
and screws. Be sure insulating 
sink and end frame. 


, noting the stack-up 


heat sink with washer 
washer is between heat 


6. Install stator and connect Ibads. 


ASSEMBLE ALTERNATOR 


1. Before assembling rotor drive end frame to 


slip ring end frame, make sur 


of the shaft are perfectly clean. 


the bearing surfaces 


2. Join together two end frames, matching scribe 


marks. 


3. Install four through bolts. | 


4. Remove wood or toothpitk from brush holder 


assembly. 


HEAT SINK 


Fig. 11-23. Heat Sink Assembly 


LOCKWASHER 
FLAT WASHER 
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INSTALL IN CAR 

1. If removed from car, install alternator to mount- 
ing bracket with bolts, washers, and nuts. Do Not 
Tighten. 

2. Install alternator drive belt. 


CAUTION: To prevent damage fo belt if should be 
installed in the following sequence: 1—in alternator 
pulley groove; 2—in crankshaft pulley groove; 3—in 
water pump pulley groove. 


3. On all but air conditioned cars, exert a force on 
alternator using J-21268. On air conditioned cars use 
a lever between mounting bracket and timing chain 
cover. Adjust drive belt tension according to specifi- 
cations chart on page 6A-11. 


4. Tighten bolts to 25-35 lb. ft., except bolt at 
sliding slot on bracket used for other than air con- 
ditioned cars, which is 10-25 lb. ft. 

5. Install field and battery leads to alternator. 

6. Connect positive battery terminal. 


CAUTION: Take care not to reverse polarity. 
NOISY ALTERNATOR 


Noise from an alternator may be caused by a 
loose drive pulley, loose mounting bolts, worn or dirty 
bearings, a defective diode, out-of-round or rough 
slip rings, hardened brushes, or a defective stator. 


STANDARD ALTERNATOR REGULATOR 
DESCRIPTION 


The only function of the alternator double con- 
tact regulator (Fig. 11-24) is to limit the voltage 
output of the alternator, since the alternator limits 
its own current output, the diodes prevent the battery 
from discharging through the alternator, and the 
alternator end windings are energized directly through 
the ignition switch. 


OPERATING PRINCIPLES 


Following is a brief description of the operating 
principles of the unit. A typical wiring diagram show- 
ing the internal circuits of the regulator is shown in 
Fig. 11-25. NOTE: On cars equipped with a radio, a 
condenser is connected to the No. 4 regulator terminal. 
If a condenser is not used, neither is the No. 4 
terminal. 


CAUTION: Do not connect anything to the No. 4 
ferminal other than a condenser. 


As the speed of the alternator increases, the voltage 
at the “BAT” terminal of the alternator also increases. 
This causes a higher current flow through the voltage 
regulator shunt winding. The increased magnetism 


VOLTAGE 
REGULATOR 


NO. 4 TERMINAL 


< 
& 


“Ff” TERMINAL FN, 3 TERMINAL 


Fig. 11-24 Voltage Regulator 


created by the higher current through the shunt wind- 
ing causes the lower contacts to separate, and field 
current then flows through a resistor resulting in re- 
duced field current. This reduced field current causes 
the alternator voltage to decrease, which decreases 
current flow and thereby the magnetic pull of the 
voltage regulator winding. The spring causes the con- 
tacts to reclose and the cycle then repeats many 


JUNCTION 
BATTERY BLOCK 


SWITCH 


VOLTAGE 
REGULATOR 


ALTERNATOR 


Fig. 11-25 Regulator in Charging Circuit 
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times per second to limit the alternator voltage to a 
preset value. 

As the alternator speed increases even further, the 
resistor connected across the contacts is not of suf- 
ficiently high value to maintain voltage control of 
the lower contacts. The higher output further in- 
creases the magnetism, causing the upper or shorting 
contacts to close. When this happens, the alternator 
field winding is grounded and no current passes 
through winding. With no current in the field wind- 
ing, the alternator voltage decreases, which also de- 
creases the magnetism in the regulator shunt winding 
and the upper or shorting contact points open. With 
these points open, field current flows through the 
resistor and the field winding. As the voltage in- 
creases, the contacts re-close. This cycle then repeats 
many times per second to limit the alternator voltage 
to a preset value at high alternator speeds. The 
voltage regulator unit operates to limit the value of 
alternator voltage throughout the alternator speed 
range. Consequently, the electrical accessories are 
protected from too high voltage which would 
damage them. 


PERIODIC SERVICE 


Normally periodic service of the regulator is not 
required. However, it may occasionally be necessary 
to clean and adjust the regulator contact points, 
adjust air gap and tailor voltage setting according to 
type of driver and climatic conditions. 


CHECK AND ADJUST ON CAR 


CHARGING SYSTEM TESTS 


Any malfunction of the charging system will 
eventually result in: 


Overcharging battery, as evidenced by excessive 
use of water. 


An undercharged battery as evidenced by slow 
cranking speed (hard start). 


Overcharging Battery: 

Overcharging of battery may be due to: 
1. Shorted battery cell. 

2. High voltage regulator setting. 


Undercharged Battery: 
An undercharged battery may be due to: 
1. Battery malfunction 
a. Intermittent open at terminal post. 
b. Sulphated. 


c. Intermittent open of cell connector. 


2. Low alternator output 


a. Slipping drive belt. 


b. Alternator malfunction. | 


c. Low alternator field curr@nt. 
3. Improper alternator re 
a. Malfunction and/or low setting of voltage 
regulator. 
4. High resistance in wiring circuit (loose or cor- 
roded connections, broken wires, etc.) 


Whenever malfunction of the charging system is 
suspected, the following test procedures should be 
followed until any problems are Jocated and corrected. 

NOTE: Before making any electrical checks, 

visually inspect all conneqtion, including the 

slip-on connectors at the regulator and alternator 
to make sure they are clean and tight. 


ALTERNATOR OUTPUT 


1. Check alternator drive belt tension and adjust 
according to specifications chart on page 6A-11. 


| 


CAUTION: When adjusting belt tension, apply pres- 
sure at center of alternator, never against the ends 
of alternator. 


at the alternator output terminal (BAT) as shown 
in Fig. 11-26. 


CAUTION: Disconnect battery positive cable while 
making ammeter connection |between output lead 
and ammeter lead, in a position where it cannot 
touch ground. 


2. Connect an ammeter in sei in charging circuit 


a. Reconnect battery. 


CARBON PILE 


JUNCTION 


REGULATOR 


Fig. 11-26 Ammeter Maasanns Output 
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JUNCTION 


ALTERNATOR REGULATOR 
ALTERNATOR REGULATOR 


Fig. 11-27 Ammeter Measuring Output Fig. 11-29 Checking Circuit with Voltmeter 
b. Connect a tachometer from distributor termi- b. If output fails to reach specified amount, shut 
nal of coil to ground. off engine and proceed with the following tests 
3. Start engine and load battery with carbon pile until source of trouble is located and correct output 
resistor. Adjust engine idle to 500 rpm. Alternator is obtained. These tests will determine and locate 
output should be 15 amperes or more. Increase engine excessive resistance, faulty connections, grounds, 
speed to 2500 rpm and increase carbon pile load on opens, shorts and/or defective regulator or alter- 
battery until alternator reaches maximum output. nator in charging circuit. 
NOTE: The maximum obtainable output may be 4. Disconnect ammeter lead from alternator output 
less than the rated output because of high tempera- lead and connect ammeter lead to positive terminal 
tures at the alternator (up to 5 amperes at 160°F.). of battery (Fig. 11-27). 


a. If alternator output comes within 5 amps of 


CAUTION: Disconnect battery positive cable (do not 
rated output, proceed to “Voltage Setting.”’ 


let it touch ground) while disconnecting ammeter 
lead from output lead. Do not let alternator output 
lead touch ground. 


a. Start engine and increase to 2500 rpm. Again 
JUNCTION increase carbon pile load on battery until alternator 
reaches maximum output. 


b. If output is now correct, excessive resistance 
or an open or short is indicated between alternator 
and battery. Proceed to Insulated Charging Circuit 
Test under “Circuit Resistance Test.” 


c. If alternator output does not come up to 
specifications, proceed to next step. 


5. Move ammeter lead from positive battery termi- 
nal to alternator frame (Fig. 11-28). Start engine and 
increase to 2500 rpm. 


ALTERNATOR REGULATOR a. If alternator reaches approximate rated 
output, check for improper grounding of battery 
and alternator to engine block. 

b. If alternator output still does not come up 
to specifications, malfunction in field circuit is 
Fig. 11-28 Ammeter Measuring Output possible. Proceed to next step. 
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JUNCTION 


ii’ VOLTMETER 


ALTERNATOR 


Fig. 11-30 Checking for Excessive Resistance 


6. Disconnect field lead at alternator and connect 
voltmeter between this lead and ground terminal of 
battery (Fig. 11-29). With ignition off, voltage should 
be zero. If not, faulty ignition switch or wiring con- 
nection at switch is indicated. With ignition on, read- 
ing should equal battery voltage. If not, faulty igni- 
tion switcn and/or open at connections are indicated. 
If field circuit checks out properly, proceed to step 7. 

7. Reconnect field lead to alternator and connect 
voltmeter between field lead connection at alternator 
and positive battery terminal (Fig. 11-30). With 
ignition on, reading should be less than 0.3 volts. If 
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Fig. 11-31 Temperature Correction Chart 
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Fig. 11-32 Checking Voltage Setting 


not, move voltmeter lead from alternator field termi- 
nal to F terminal on regulator (using adapter 
J-9782-3) and then move from F terminal to the 
No. 3 terminal. As a final check, move the voltmeter 
lead from regulator No. 3 terminal to horn relay 
junction. These checks should) locate point of ex- 
cessive resistance. If contact points are oxidized, refer 
to “Clean Contact Points’ for; cleaning instructions. 


NOTE: If the above tests have not located the 
cause for low alternator otitput, the alternator 
should be checked as outlined under the section 
which describes the alternator, page 11-13. 


VOLTAGE SETTING 


The voltage at which the regulator operates varies 
with changes in regulator anus temperatures (Fig. 
11-31). The ambient temperature is the temperature 
of the air measured 1% of an inch from the regulator 
cover. : 

To check and adjust the aa setting, proceed 
as follows: 


1. Connect an ammeter and a 1% ohm resistor with 
a rating of 25 watts or more injseries in the circuit at 
the “BAT” terminal on the alternator (Fig. 11-32). 
In case the battery is discharged, the 1% ohm resistor 
will limit the alternator output) to 10 amperes or less 
which is required when checking and adjusting the 
voltage setting. 


2. Make connections to the) adapter as shown in 
Fig. 11-33. Use a 25 ohm 25 watt variable resistor 
in series with the field winding at the regulator “F” 
terminal, and connect a jumper lead from the adapter- 
to the alternator output or “BAT” terminal as shown. 
Also, connect a voltmeter from the adapter to ground, 
as shown. Turn the variable r¢sistor to the closed or 

“no resistance’ position. 
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Fig. 11-33 Checking Voltage Setting 


3. Operate the alternator for 15 minutes at ap- 
proximately 1500 engine rpm (approximately 3500 
alternator rpm). Leave cover on regulator to estab- 
lish operating temperatures. Accessories and lights 
must be turned off. 


4. After the 15 minute warm-up period, cycle the 
generator by the following procedure: 


a. Turn the variable resistor in the field circuit 
to the “off” or full resistance position. 


b. Disconnect then reconnect the jumper lead 
at the “BAT” terminal of the alternator. 


c. Return the variable resistor to the closed or 
“no resistance’’ position. 


d. Bring engine speed up to 2500 rpm (approxi- 
mately 6000 alternator rpm) and note the voltage 
setting (refer to Fig. 11-31). The regulator should 
be operating on the upper or shorting contacts. If 
it will not operate on the upper contacts, the battery 
is in an extreme state of discharge, and must be 
at least partially re-charged before proceeding 
The methods of identifying upper or lower contact 
operation is covered in Step 9. 


5. To adjust the voltage setting while operating on 
the upper or shorting contacts, turn the adjusting 
screw as shown in Fig. 11-34. 


CAUTION: Always make final setting by tightening 
the screw clockwise. This insures that the spring- 


" ADJUSTING SCREW 


(TURN TO ADJUST 
VOLTAGE SETTING) 


Fig. 11-34 Adjusting Voltage Setting 


holder will be against the head of the screw. If it 
is necessary to loosen the screw counterclockwise, 
turn it until the screw head is approximately Ye” 
above the adjusting bracket, then pry holder up 
against screw head, then turn clockwise to make 
setting. 


6. After making the setting, cycle the alternator as 
covered in step 4 above. 


7. Operate at 2500 engine rpm (approximately 6000 
alternator rpm), and note setting. Re-adjust if 
necessary. 


8. Always cycle the alternator as covered in step 4 
before reading the final voltage setting on the 
voltmeter. 


9. After making the voltage setting while operating 
on the upper set of contacts, check the voltage setting 
while operating on the lower set of contacts as follows: 
Slowly increase the resistance of the variable resistor 
with the engine operating at 2500 rpm (approximately 
6000 alternator rpm) until the regulator begins to 
operate on the lower set of contacts. Then note the 
voltage reading, and refer to Fig. 11-31. NOTE: If 
turning the variable resistor does not cause the regu- 
lator to operate on the lower set of contacts, return 
variable resistor to the ‘‘no resistance” position, turn 
the carbon pile to slightly load the battery, and then 
adjust the variable resistor to cause the regulator to 
operate on the lower set of contacts. Usually, turning 
on the vehicle headlights can substitute for the carbon 
pile. The most desirable method for determining that 
the regulator is operating on the lower set of contacts 
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is to use earphones connected from the regulator “F”’ 
terminal to ground, As the variable resistor is turned, 
and operation changes from the upper set of contacts 
to the lower set, the earphone sound will fade away 
and stop completely and then return when the lower 
set of contacts begins to operate. The alternate 
method is to observe the voltmeter change from one 
value to another, but this is less desirable since it is 
not as accurate. 


10. The difference in voltage between the operation 
of the upper set of contacts and the lower set is 
increased by slightly increasing the air gap between 
the armature and center of core and decreased by 
slightly decreasing the air gap (see Fig. 11-35) for 
changing the voltage regulator air gap. If it is found 
necessary to make this air gap adjustment, it will 
be necessary to recheck the voltage setting of both 
sets of contacts. 


TAILORING VOLTAGE SETTING 


It is important to remember that the voltage set- 
ting for one type of operating condition may not be 
satisfactory for a different type of operating condition. 
Vehicle underhood temperatures, operating speeds 
and nighttime service all are factors which help deter- 
mine the proper voltage setting. 


The desired voltage regulator setting is that which 
keeps the battery in a satisfactory state of charge 
without causing excessive water usage (as evidenced 
by water consumption exceeding one ounce per cell 
each 1000 miles). In order to obtain the desired set- 
ting, tailor the voltage regulator setting. To properly 
tailor voltage, refer to Fig. 11-31 and use a magnetic 
thermometer to measure regulator temperature. If 
magnetic thermometer is not available, a regular ther- 
mometer should be held with bulb %4” from regulator 
cover. 


1. When the battery uses too much water, lower 
the setting .3 volt and check for an improved condi- 
tion over a reasonable service period. Repeat until 
the battery remains charged with a minimum use 
of water. 


2. When the battery is consistently undercharged, 
increase the setting to .3 volt and check for an im- 
proved condition over a reasonable service period. 
Repeat until the battery remains charged with a 
minimum use of water. NOTE: Avoid settings above 
14.8 volts as these may cause damage to lights and 
other voltage sensitive equipment. 


It rarely will be found necessary to use a voltage 
regulator setting outside the normal range in order 
to correct battery conditions. Batteries which do not 
respond to voltage regulator settings within the normal 


| AIR GAP 
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Fig. 11-35 Air Gap Adjustment 


range usually will be found ta be (1) batteries used 
in cars that are operated consistently at low speeds 
or in heavy traffic, or (2) batteries that have abnormal 
charging characteristics. | 


1. When a car is operated consistently at low 
speeds or in heavy traffic, the battery may remain 
undercharged even with a voltage regulator setting 
of 14.8 volts. Under these mali conditions, alter- 
nator output and charging timé may be insufficient to 
offset electrical loads on the) battery. Periodic re- 
charging of the battery from an outside source or 
replacement of the original alternator with a higher 


output alternator will be required in these cases. 


2. Batteries suspected of having abnormal charging 
characteristics should be rempved for a complete 
check. If the checks indicate that the battery is still 
servicable, voltage regulator setting outside the nor- 
mal range may be adopted, provided it does not 
cause damage to lights or ather voltage sensitive 
equipment or cause the vee to use water. NOTE: 
Bulb life will be shortened by setting the voltage 
regulator above the specified voltage. 


On new cars or on other applications where no 
battery history is available, any corrected voltage 
regulator setting found within ‘tthe normal range may 
be considered satisfactory unless local conditions or 
subsequent battery performance indicate the need 
for tailoring the voltage regulator setting. 


When the need for changing the voltage regulator 
setting has been established, ptoceed as follows: Re- 
move the regulator cover and} turn adjusting screw 
clockwise to raise the setting, counterclockwise to 
lower the setting. Before takin the new reading after 
each adjustment, replace the regulator cover as 
quickly as possible and cycle the alternator. 
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Fig. 11-36 Circuit Resistance Test 


CAUTION: Final adjustment should always be made 
by increasing spring tension to assure contact 


between the screw head and spring support (Fig. 
11-34). 


Sometimes the spring support does not follow the 
screw head as spring tension is decreased, and it will 
be necessary to bend the spring support to insure 
contact between the screw head and spring support. 
Failure of the voltage regulator unit to “hold” its 
setting usually results from (1) setting or checking 
the voltage regulator at other than operating tempera- 
ture, and (2) the screw head not touching the spring 
support after final adjustment is completed. 


CIRCUIT RESISTANCE TEST 
Insulated Charging Circuit Test: 


With an ammeter in charging circuit (Fig. 11-36) 
connect positive lead of voltmeter to alternator output 
terminal (BAT). Adjust engine speed to approxi- 
mately 1000 rpm and increase carbon pile load on 
battery until a current flow of 10 amperes is obtained. 
Touch negative lead of voltmeter to positive terminal 
of battery and note reading. A reading in excess of 
.3 volt indicates excessive resistance between battery 
and alternator. Move negative voltmeter lead to each 
connection along the circuit toward the alternator. 
A sudden drop in the reading indicates a loose or 
corroded connection between that point and the last 
one tested. Move voltmeter lead to junction block. 
Noticeable reduction in voltage drop indicates high 
resistance in battery positive cable and/or connections. 
No noticeable reduction indicates high resistance in 
vehicle ammeter and/or leads, and/or connections. 


UPPER CONTACT ARM 
(BEND TO ADJUST POINT 
OPENING) 


POINT OPENING § 
(LOWER POINTS 
JUST TOUCHING) 


Fig. 11-37 Checking Point Opening 


REMOVE REGULATOR 


To remove the regulator, disconnect battery ground 
cable and leads from the regulator and remove regu- 
lator. NOTE: The three terminals are of the slip 
connection type, and a special connector body on the 
vehicle wiring harness is keyed to mating slots in the 
regulator base to insure proper connections. A plastic 
projection on the connector body serves to latch the 
assembly together. This prevents disconnections due 
to vibration. The assembly can be disconnected by 
carefully lifting the latch slightly. 


CAUTION: Excessive force will break the latch. 
CHECK AND ADJUST OUT OF CAR 


While electrical adjustments are made with the 
regulator on the car as outlined it is necessary to 
remove the regulator for cleaning contact points and 
adjusting air gaps. 


CLEAN CONTACT POINTS 


The voltage regulator contacts should not be 
cleaned unless the electrical performance indicates 
it is necessary. A sooty or discolored condition of the 
contacts is normal after a relatively short period of 
operation and is not an indication that cleaning is 
necessary. However, if the voltage fluctuates as evi- 
denced by an unsteady voltmeter reading when check- 
ing the voltage setting, the contacts may have exces- 
sive resistance or be sticking and they, therefore, 
should be cleaned. 


CAUTION: Before cleaning contacts, make sure the 
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unsteady voltage is not being caused by loose 
connections or high resistance elsewhere in the 
system. 


The contacts on the voltage regulator unit are of a 
soft material and must not be cleaned with a file. A 
strip of No. 400 silicon carbide paper or equivalent, 
folded over and then pulled back and forth between 
the contacts is recommended as a satisfactory method 
of cleaning. After cleaning, the contacts should be 
washed with alcohol to remove any residue. If the 
voltage control has not improved, repeat the cleaning 
and washing process. 


Never use emery cloth or sandpaper to clean contact 
points. 


ADJUST POINT OPENING AND AIR GAPS 


Point Opening: With the lower contacts touching, 
measure the point opening between the upper con- 
tacts as shown in Fig. 11-37. If necessary, adjust to 
015” by bending the upper contact arm, being care- 
ful not to bend hinge. 


Air Gap: Measure the air gap with a feeler gauge 
placed between the armature and core when the 
lower contacts are touching as shown in Fig. 11-35. 
If necessary adjust to .057” by turning the nylon 
nut located on the contact support. 


INSTALL REGULATOR 


1. Connect leads to regulator and connect battery 
ground cable. 


2. Check and adjust electrical settings of the regu- 
lator on the car as outlined under “Check and Adjust 
on Car’. 


TRANSISTOR ALTERNATOR REGULATOR 


DESCRIPTION 


The transistor regulator illustrated in Fig. 11-38 is 
an assembly composed principally of transistors, 
diodes, resistors, a capacitor, and a thermistor to form 
a completely static unit containing no moving parts. 
The transistor is an electrical devise which limits the 
alternator voltage to a preset value by controlling the 
alternator field current. The diodes, capacitor and re- 
sistors act together to aid the transistor in controlling 
the voltage, which is the only function that the regu- 
lator performs in the charging circuit. The thermistor 
provides a temperature-compensated voltage setting. 


The voltage at which the alternator operates is deter- 
mined by the regulator adjustment. The regulator vol- 
tage setting can be adjusted externally by removing a 
pipe plug in the cover (Fig. 11-38) and turning the 
adjusting arm inside the regulator. This procedure is 
explained in a following section, and permits regulator 
adjustments without removing the cover. 


LEADS 
(TO WIRING 
HARNESS 

CONNECTOR 
BODY ) 


, 


Fig. 11-38 Transistdr Regulator 


OPERATING PRINCIPLES | 

A typical wiring diagram showing internal circuits 
is illustrated in Fig. 11-39. The|loperating of the regu- 
lator is described as follows:| When the switch is 
closed, current flows through diode D1 and transistor 
TRI1 in the regulator to the i sees “F”’ terminal, 


REGULATOR | 


Fig. 11-39 Regulator in|'Charging Circuit 
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Fig. 11-40 Checking Circuit 


and then through the alternator field winding to 
ground. 


When alternator voltage reaches a preset value, 
the other components in the regulator cause transistor 
“TR1” to alternately ‘turn-off’ and ‘turn-on’ the 
alternator field current. The regulator thus operates 
automatically to limit the alternator voltage to a 
preset value. 


REMOVE AND REPLACE REGULATOR 
Refer to Fig. 11-61 which shows installation. 


TROUBLE DIAGNOSIS 


Most charging system troubles show up as an under- 
charged or overcharged battery. Since the battery itself 
may be defective, it should be checked first by the 
“Light Load Test’ to determine its condition. Second, 
the alternator drive belt should be checked for proper 
tension, and all wiring should be visually inspected 
for loose or corroded connections. 

NOTE: The battery specific gravity must be 1.220 
or above before checks are made as covered below. If 
battery is below 1.220, recharge before proceeding. 


CAUTION: Do not short between or ground any of 
the terminals on the alternator. Do not attempt to 
polarize the alternator. 


BATTERY CONDITION 


To check for an undercharged battery condition, as 
evidenced by slow cranking, follow the procedure be- 
ginning with Step 1. For an overcharged battery, as 
evidenced by excessive water usage, begin with Step 7. 
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Fig. 11-41 Checking Circuit 


1. Connect an ammeter in the circuit at the alter- 
nator “BAT” terminal (Fig. 11-40). 


2. Connect a voltmeter from ‘SBAT”’’ terminal of al-. 
ternator to ground. 


3. Disconnect the wiring harness connector from the 
alternator “F’”’ terminal. 


4. Connect a jumper lead from the alternator “F”’ 
terminal to the alternator “BAT” terminal. (A special 
adapter for making this connection is available from 
the wiring harness manufacturer.) 


5. Operate alternator at specified speed, turn on ac- 
cessories as required to obtain specified voltage (see 
page 11-83), and observe output. 


CAUTION: Avoid high voltage. 


a. If current output is low, remove and check 
the alternator as outlined in the section which 
describes and discusses the alternator, page 11-13. 


If the alternator failure was caused by a defective 
stator or diodes, the repaired alternator may be in- 
stalled back on the car and no further checks are 
needed. 


If the alternator failure was caused by a defective 
field winding, the repaired alternator may be installed 
back on the car, and the following checks beginning 
with Step 6 must be made to locate possible damage 
to the regulator. 


b. If the current output meets the specifications 
proceed as follows: 


6. Remove jumper lead and reconnect wiring har- 
ness connector to the alternator “F’”’ terminal. 
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Fig. 11-42 Temperature Correction Chart 


7. Turn on ignition switch, but do not start the 
engine. 

Part 1—Connect voltmeter positive lead to battery 
positive terminal and negative lead prod into regulator 
connector body (black lead terminal) to make con- 
nection at the regulator (Fig. 11-41). Record the 
voltage drop. 

Part 2—Connect voltmeter to negative terminal of 
battery and ground on regulator. Record voltage drop. 

a. If addition of voltage readings is greater than 

.3 volt, check ignition switch for poor contacts and 

system wiring for high resistance. 

b. If voltage difference is less than .3 volt, 
proceed as follows. 

Part 3—Connect voltmeter positive lead to regulator 
positive terminal and voltmeter negative lead to 
generator “F’’ terminal and slide voltmeter positive 
lead prod into regulator connector body (black lead 


STANDARD IGNITION CIRCUIT 


The standard ignition circuit (Fig. 11-43) includes 
the distributor, ignition coil, ignition resistance wire, 
ignition switch, spark plugs, battery, and the resistance 
type secondary cables. 

For battery, see “Starting Circuit.” 


PERIODIC SERVICE 


The distributor and spark plugs are the only com- 
ponents of the ignition circuit that require periodic 
service. The remainder of the ignition circuit requires 
only periodic inspection to check the operation of the 


terminal) to make connection | (Fig. 11-41). Record 
the voltage. : 


a. If he voltage is .9 volts or less, replace the 
regulator, as the regulator tr insistor is shorted. 

b. If the voltage is 2.0 v Its or greater, replace 
the regulator, as the regulato transistor is open. 

c. If the voltage is between .9 and 2.0 volts, 
proceed as follows. 


Operate the engine at approximately 1500 rpm 
for 10 minutes with low beam headlights on. 
Part 4—With engine runnin at 1500 rpm, record 
voltage reading from the regulator positive terminal to 
ground by sliding voltmeter lead prod into regulator 
connector body black lead ter ninal to make connec- 
tion (Fig. 11-41). | 

Compare with Fig. 11-42. 
temperature of air measured J 
cover. 


mbient temperature is 
” from the regulator 


a. If voltage reading is 
charging system is satisfact 
may need to be changed to a 
the requirements of driving ftonditions. To do this, 
remove pipe plug on regulator, and insert small 
screw driver in adjustment slot and turn counter- 
clockwise for an underchar ed battery one or two 
notches to increase setting| For an overcharged 
battery turn clockwise one or two notches to de- 
crease setting. For each noteh moved, the voltage 
setting will change by appr kimately .3 volt. Then 
check for an improved alee condition over a 
service period of reasonable length. 


within specifications, 
y, but voltage setting 
ifferent value to meet 


b. If voltage is not within specifications, check 
to see if adjustment arm is im center position. If the 
voltage reads out of a in the center 
position, replace regulator. | 


| 


units, tightness of the electrical connections, and the 
condition of the wiring. | 

All leads located in either tht coil tower or distribu- 
tor cap should be checked t® make sure they are 
pressed all the way down in their inserts. If rubber 
boots are used at these conne ti ions, they, too, should 
be tightly in place over the co hection. 


CAUTION: Lead from distr putor should be con- 
nected to coil negative terminal and lead from ig- 
nition switch to coil positive terminal. 
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Fig. 11-43 Ignition Circuit 


DISTRIBUTOR 


DESCRIPTION 


The external adjustment type distributor is shown 
in Fig. 11-44. The cap has a window for adjusting 
dwell angle with the cap in place. Adjustment of dwell 
can be made on the car while the engine is operating 
or while the distributor is being operated on a distribu- 
tor tester. The centrifugal advance components are 
located above the breaker plate and cam. This arrange- 
ment allows the cam and the breaker lever to be located 
directly adjacent to the upper bearing for increased 
stability. The breaker plate is of one piece construction 
and rotates on the outer diameter of the upper bearing. 
The plate is held in position by a retainer clip in the 
upper shaft bushing. The molded rotor serves as a 
cover for the centrifugal advance mechanism. The 
vacuum control unit is mounted under the movable 
breaker plate to the distributor housing. The contact 
set is attached to the movable breaker plate. The serv- 
ice replacement contact set has the breaker lever spring 
tension and point alignment preadjusted at the factory 
and is serviced as one complete assembly. Only the 
point opening (dwell angle) requires adjustment after 
replacement. 
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Fig. 11-44. Cross Section of Distributor 


The vacuum advance on Super Hydra-Matics and 
all Synchro-Mesh cars is connected directly to mani- 
fold vacuum so there is full vacuum advance at idle. 
During acceleration or when the engine is pulling 
heavy, the vacuum is not sufficient to actuate the 
diaphragm and the movable plate is held in the 
retarded position by a calibrated return spring which 
bears against the vacuum diaphragm. 

Cars equipped with Roto Hydra-Matics do not have 
distributor vacuum at idle but operate similarly above 
idle speed. 

The centrifugal advance mechanism consists of a 
centrifugal advance cam actuated by two centrifugal 
weights controlled by springs. As the speed of the dis- 
tributor shaft increases with engine speed, the weights 
are thrown outward against the pull of the springs. 
This advances the breaker arm causing the contact 
points to open earlier and thus advancing the spark. 


ADJUSTMENT 


1. With the engine operating, raise the window pro- 
vided in the cap. 

2. Insert a “Hex” type wrench into the head of the 
adjusting screw as shown in Fig. 11-45. 

3. Turn screw to adjust point opening by one of the 
following methods: 
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Fig. 11-45 Adjusting Dwell Angle 


PREFERRED METHOD 


Turn the adjusting screw until the 28°-32° dwell 
is obtained as measured by a dwell meter. (When 
using dwell meter be sure to test distributor resistance 
before testing dwell angle.) 


NOTE: Providing the dwell meter is accurate and 
is used correctly, points can be set very accurately. 
Several design features such as the use of the upper 
shaft bushing as a bearing for the breaker plate, 
and the construction of the advance mechanism 
have made this possible. 


ALTERNATE METHOD 


Turn the adjusting screw (clockwise) until the 
engine begins to misfire. Then turn the screw one-half 
turn in the opposite direction (counterclockwise). 
This will give the proper dwell angle. 


REMOVE 


1. Disconnect distributor-to-coil primary wire. 

2. Remove distributor cap. 

3. Crank engine so rotor is in position to fire No, 1 
cylinder (Fig. 11-50) and timing mark on harmonic 
balancer is indexed with pointer. 


4. Remove vacuum line from distributor. 
5. Remove distributor clamping screw and _ hold- 
down clamp. 


6. Remove distributor and distributor to block gas- 
ket. It will be noted that the rotor will rotate as the 
distributor is pulled out of the block. Note the rela- 
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Fig. 11-46 Distributor Contact 


tionship of the rotor and the ieee housing after 
removal so that the rotor can be set in the same posi- 
tion when the distributor is beimg installed. 


NOTE: Always set distributor in upright position 
so oil from distributor shaft|will not run out onto 
breaker plate and points. 


7. If distributor cap requires removal for purpose 
of cleaning and inspection, mark position on cap 
tower for lead to No. 1 cylinder, This will aid in rapid 
reinstallation of leads on cap in right order. 


INSPECT 


With the distributor removed from the vehicle it 
is advisable to place the distributor in a distributor 
testing machine or synchros¢ope. When mounting 
distributor in tester, first secure the gear in the drive 
mechanism, then push distributor housing down 
toward the gear to take up end) play between the gear 
and housing, and finally secure the housing in the 
tester. Test the distributor fpr variation of spark, 
correct centrifugal and Bena advance, and condi- 
tion of contacts. This test will |give valuable informa- 
tion on the distributor condition and indicate parts 
replacement which may be ne essary. 


When checking the distributor condenser it should 
be checked with a reliable m ke of condenser tester. 
The condenser should be checked for the following 
properties: (1) insulation registance (or leakage), 
(2) series resistance, (3) breakdown test, (4) capac- 
ity (mfd.). 
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Fig. 11-47 Arrangement of Distributor Leads 


REPLACE CONTACT SET 


The contact point set is replaced as one complete 
assembly. The breaker lever spring tension and point 
alignment of the service contact set have been pre- 
adjusted at the factory. Only the point opening 
requires adjusting after replacement. 


Replace contact set as follows: 


1. Remove two attaching screws (Fig. 11-46) which 
hold base of contact set assembly in place. 

2. Remove condenser lead and primary lead from 
nylon insulated connection by turning screw (Fig. 
11-46) in contact set. 


3. Replacement is the reverse of removal. 


CAUTION: Make sure the condenser lead and 
primary lead are located as in Fig. 11-47. Leads 
must be properly located to eliminate interference 
between leads and cap, weight base, or breaker 
plate. 


4. Apply a trace of petrolatum to the breaker cam. 


ADJUST DWELL ANGLE 


The following method can be used to adjust the 
dwell angle to the proper setting with the distributor 
removed from the car. 


NOTE: Dwell should always be rechecked after 
the distributor is installed in the car. 


1. With distributor mounted in distributor testing 
machine, connect the dwell meter to the distributor 
primary lead. 


2. With the distributor operating turn the adjust- 
ing screw (Fig. 11-45) until the proper dwell angle 
is obtained. 


DISASSEMBLE 


1. Remove the rotor by removing the two attach- 
ing screws, lock washers, and flat washers (Fig. 
11-48). 


NOTE: It will be observed that the rotor is dow- 
eled to the weight base so that it can be installed 
in only one position. 


2. Remove both the weight springs and both the 
advance weights. 

3. Remove retaining pin from the gear by driving 
it out of the gear with a drift and hammer. 


CAUTION: Distributor should be supported in such 
a way that the distributor shaft will not be dam- 
aged when driving the pin out. 


4. Slide gear and washer off the shaft. 


5. Pull shaft and cam-weight base assembly from 
the housing. 


6. Remove contact set assembly. 

7. Remove condenser hold-down screw, condenser 
and bracket from the breaker plate. 

8. Remove spring retainer and raise plate from the 
housing. 

9. Remove two attaching screws and lock washers 
and plate ground lead, and remove the vacuum 
advance unit. 


10. Remove felt washer from around bushing in 
the housing. 


NOTE: No attempt should be made to service the 
shaft bushings in the housing, as the housing and 
bushings are serviced as a complete assembly. 


ASSEMBLE 


Assembly of the distributor is the reverse of the 
disassembly procedure outlined above. When instal!- 
ing the gear on the shaft use a new retaining pin. The 
pin must be tight in the hole to prevent any move- 
ment between the gear and the shaft. 


Note that the rotor can be installed in only one 
position. It will be broken if an attempt is made to 
install it backwards. 


INSTALL 


1. Check to see that engine is at firing position for 
No. 1 cylinder (No. 1 piston at top of compression 
stroke) and timing mark on harmonic balancer is 
indexed with pointer (Fig. 11-49). 
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Fig. 11-48  Distributor—Exploded View 


2. Position new distributor to block gasket on 
block. 


3. Install distributor in block so that vacuum dia- 
phragm faces the left side of the engine and rotor 
points toward contact in cap for No. 1 cylinder. 
Before installing distributor, index rotor with housing 
as noted when distributor was removed. This will 
simplify indexing the distributor shaft and gear with 
the oil pump drive shaft and the drive gear on the 


VACUUM 
PLATE : ADVANCE 


WEIGHT 
SPRING 


camshaft. Distributor and rotor will be positioned as 
shown in Fig. 11-50 when properly installed with 
No. 1 piston in firing position. 


4. Replace distributor oP leaving screw loose 
enough to allow distributor to be turned for timing 
adjustment. 


5. Install spark plug wires in distributor cap. Place 
wire for No. 1 cylinder in tower (marked on old cap 
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Fig. 11-49 Timing Marks and Pointer 


during disassembly) then install remaining wires coun- 
terclockwise around the cap according to the firing 
order (1-8-4-3-6-5-7-2). 


6. Attach distributor to coil primary wire. 
7. Replace distributor cap. 


8. Adjust dwell and timing and then tighten dis- 
tributor clamp screw. 


9. Attach vacuum line to distributor. 


SPARK PLUGS 


DESCRIPTION 


AC type 45S spark plugs are used in all engines. 
These spark plugs provide optimum performance for 
all normal service. AC type 43S spark plugs are 
recommended for high speed driving. 

Normal or average service is assumed to be a mix- 
ture of idling, slow speed, and high speed operation 
with some of each making up the daily total driving. 
Occasional or intermittent high speed driving is es- 
sential to good spark plug performance as it provides 
increased and sustained combustion heat that burns 
away any excess deposits of carbon or oxide that 
may have accumulated from frequent idling or con- 
tinual stop-and-go or slow-speed driving. 

Spark plugs in Pontiac engines are protected by 
an insulating nipple made of special heat resistant 


Fig. 11-50 Relationship of Distributor Housing and 
Rotor in Firing Position for No. 1 Cylinder 


material which covers the spark plug terminal and 
extends downward over a portion of the plug insulator. 
These nipples prevent ‘“flash-over”’, with resultant 
missing of the engine, even though a film is allowed to 
accumulate on the exposed portion of the plug por- 
celains. NOTE: Do not mistake “Corona” discharge 
for ‘‘flash-over” or a shorted insulator. Corona is a 
steady blue light appearing around the insulator, just 
above the shell crimp. It is the visible evidence of a 
high tension field, and has no effect on ignition perfor- 
mance. Usually it can be detected only in darkness. 
This discharge may repel dust particles, leaving a 
clear ring on the insulator just above the shell. This 
ring is sometimes mistakenly regarded as evidence 
that combustion gases have blown out between shell 
and insulator. 


All AC Spark Plugs have a type number on the 
insulator which designates the thread size as well as 
relative position of the plug in the “Heat Range” 
Type numbers starting with “4” are 14 mm. thread 
size. 


The last digit of the type number indicates the 
“Heat Range” position of the plug in the AC Heat 
Range System. Read these numbers as you would a 
thermometer—the higher the last digit, the “hotter” 
the plug will operate in the engine; the lower the last 
digit, the “cooler” the plug. 


PERIODIC SERVICE 


Periodically (the actual time depending on operat- 
ing conditions) the plugs should be removed for 
cleaning, inspection and regapping. 
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REMOVE 
1. Remove spark plug wires. 


2. Remove any foreign matter from around spark 
plugs by blowing out with compressed air. 


3. Using a 134,” spark plug socket, remove the 
spark plugs. 


INSPECT 


Spark plug life is governed to a large extent by 
operating conditions and plug life varies accordingly. 
To insure peak performance, spark plugs should be 
checked, cleaned and regapped every 5000 miles. 


Worn and dirty plugs may give satisfactory oper- 
ation at idling speed, but under operating conditions 
they frequently fail. Faulty plugs are evident in a 
number of ways such as wasting gas, power loss, loss 
of speed, hard starting and general poor engine 
performance. 


Spark plug failure, in addition to normal wear 
may be due to dirty or leaded plugs, excessive gap or 
broken insulator. 


Dirty or leaded plugs may be evident by black 
carbon deposits, or red, brown, yellow or blistered 
oxide deposits on the plugs. The black deposits are 
usually the result of slow speed driving and short 
runs where sufficient engine operating temperature 
is seldom reached. Worn pistons, rings, faulty igni- 
tion, over-rich carburetion and spark plugs which are 
too “cold” will also result in carbon deposits. Red, 
brown, etc., oxide deposits, a consequence of the use 
of leaded fuel, usually result in spark plug failure 
under severe operating conditions. The oxides have 
no adverse effect on plug operation as long as they 
remain in a powdery state. But, under high speed or 
hard pull, the powder oxide deposits melt and form 
a heavy glaze coating on the insulating which, when 
hot, acts as a good electrical conductor, allowing 
current to follow the deposits and short out the plug. 


Excessive gap wear on plugs of low mileage, usually 
indicates the engine is operating at high speeds or 
loads that are consistently greater than normal or 
that a plug which is too “hot” is being used. In addi- 
tion, electrode wear may be the result of plug over- 
heating, caused by combustion gases leaking past the 
threads and gasket, due to insufficient compression of 
the spark plug gasket, dirt under the gasket seat, or 
the use of old gaskets. Too “lean” carburetion will 
also result in excessive electrode wear. 


Broken insulators are usually the result of improper 
installation or carelessness when regapping the plug. 
Broken upper insulators usually result from a poor 


Fig. 11-51 Flat Feeler Versus Round Wire Gauge 
For Measuring Spark Plug Gap 


fitting wrench or an outside blow. The cracked in- 
sulator may not make itself] evident immediately, 
but will as soon as oil or mpisture penetrates the 
fracture. The fracture is usually just below the 
crimped part of the shell and aay not be visible. 


Broken lower insulators us ally result from care- 
lessness when regapping and|| generally are visible. 
In fairly rare instances, this type of a break may 
result from the plug operating too “hot” such as 
encountered in sustained periods of high speed opera- 
tion or under extremely heavy loads. When regapping 
a spark plug, to avoid lowér insulator breakage, 
always make the gap adjustment by bending the 
ground (side) electrode. Nevet bend the center wire. 
Spark plugs with broken insulators should always 
be replaced. 


CLEAN AND REGAP 


Clean the spark plugs thoroughly using an abrasive 
type cleaner. All spark plugs| must be of the same 
make and number or heat range. Use a round feeler 
gauge to adjust the spark plug gaps to .035” (Fig. 


Fig. 11-52 Spark Plug Cleaner and Indicator 
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11-51). Test spark plugs following instructions fur- 
nished with Spark Plug Cleaner and Indicator (Fig. 
11-52). 


CAUTION: Before adjusting gap, file center elec- 
trode flat. In adjusting the spark plug gap, never 
bend the center electrode which extends through 
fhe porcelain center. Always make adjustments 
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installing plugs. Corrosion deposits can be removed 
with a 14 mm. x 1.25 SAE spark plug tap (available 
through local jobbers) or by using a small, soft wire 
brush in an electric drill. If a tap is used, coat it with 
plenty of grease to catch any chips. 


CAUTION: Use extreme care when using tap to 
prevent cross threading. Also, crank engine several 


by bending the ground (side) electrode. 


INSTALL 


1. Inspect spark plug hole threads and clean before 


PLUG CONDITIONS 


Plug “Flash Over” (Firing 
from upper terminal to 
base of plug). 


Oil or Carbon Fouling. 


Lead Fouling (Light and 
powdery or shiny glazed 
coating on firing end). 


Normal Electrode Wear. 


Rapid Electrode Wear. 


Broken Upper Insulator 
(Firing around shell crimp 
under load conditions). 


times to blow out any material dislodged during 


cleaning operation. 


2. Install spark plugs in engine, using new gaskets, 


SPARK PLUG TROUBLE DIAGNOSIS 


FACTORS CAUSING THIS CONDITION 


Dirty insulator tops—oil, dirt and moisture on 
insulator will shunt current to base of plug. The 
above condition can be caused by failure of spark 
plug boot. 


Wet, black deposits on firing end of plug indi- 
cate oil pumping condition. This is usually 
caused by worn piston rings, pistons, cylinders 
or sticky valves. 


Soft, fluffy, dry carbon deposits usually indicate 
a rich mixture operation, excessive idling, im- 
proper operation of automatic choke or faulty 
adjustment of carburetor. 


Hard baked-on, black carbon deposits result 
from use of too cold a plug. 


By-products of combustion and fuel additives, 
deposited as a powder which may later melt and 
glaze on insulator tip. 


Due to intense heat, pressure and corrosive gases 
together with spark discharge, the electrode 
wears and gap widens. 


Condition may be caused by (1) burned valves, 
(2) gas leakage past threads and seat gaskets, 
due to insufficient installation torque or dam- 
aged gasket (3) too lean a mixture or (4) plug 
too “hot” for operating speeds and loads. 


Careless removal or installation of spark plug. 


and tighten to 20-25 Ib. ft. torque. 


CORRECTIVE ACTION 


Keep plugs wiped clean with 
cloth moistened with cleaning 
solvent. Check spark plug boot 
and replace if necessary. 


Correct engine condition. In most 
cases plugs in this condition will 
be serviceable after proper 
cleaning and regapping. 


If troubles are not eliminated, 
use “hotter” type plug. 


Use “hotter” type plug. 


Remove deposits by blast clean- 
ing. If this is not possible, plugs 
should be replaced. 


Plugs should be regapped every 
5000 miles. 


Correct engine condition. Install 
plugs to specified torque. Use a 
new spark plug seat gasket each 
time a new or cleaned spark 
plug is installed. Use “colder” 
type plug if condition continues 
to exist. 


Replace with a new spark plug. 
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PLUG CONDITIONS 


Broken Upper Insulator 
(Firing Tip). 


Damaged Shell. 


FACTORS CAUSING THIS CONDITION 


The cause is usually carelessness in regapping 
by either bending of center wire to adjust the 
gap, or permitting the gapping tool to exert 
pressure against the tip of the center electrode 
or insulator, when bending the side electrode to 
adjust the gap. 


Fracture or breaking of lower insulator may 
also occasionally occur if the engine has been 
operated under conditions causing severe and 
prolonged detonation or pre-ignition. 


Very seldom occurs but cause 1s almost always 
due to mishandling by applying excessive torque 
during installation. This failure is usually in 
the form of a crack in the Vee of the thread 
next to the seat gasket or at the groove below 


{ 


CORRECTIVE ACTION 


Replace with a new spark plug. 


i 
I 


Use “colder” type plug for the 
particular type of operation. 


Replace with a new spark plug. 


the hex. 


IGNITION COIL AND RESISTOR 


The 12 volt coil is an oil filled, hermetically sealed 
unit designed specifically for use with an external 
resistance. The number of turns in the primary wind- 
ing results in a higher inductance in this winding, 
which makes it possible for this coil to provide a 
higher secondary voltage output throughout the 
speed range. 

In order to improve ignition performance during 
cranking an external resistance is used. This resistor 
is an integral part of the wiring and is calibrated to 
the proper value. 

For optimum starting performance at low tempera- 
tures, the resistance is by-passed during cranking, 
thereby connecting the ignition coil directly to the 
battery. This provides full battery voltage available 
at the coil and thus keeps ignition voltage as high as 
possible during cranking. The resistance is by-passed 
automatically through the ignition and starting switch 
when the switch is in the “start” position. 


SECONDARY IGNITION CABLES 


All ignition cables in the secondary or high tension 
system (coil to distributor and distributor to plugs) 
are neoprene jacketed. This cable is resistant to the 
action of oil, grease, battery acid and road salt, and 
offers resistance to corona breakdown. Ignition cables 
have a multiple, cloth thread core impregnated with 
a graphite solution to give the correct conductivity. 


fl 
These cables give proper resistance for suppression of 
radio and television interferen e. 


i 


IGNITION TIMING 


Correct timing of the spark, with relation to engine 
piston position, is made in the shop by use of a power 
timing light and timing mark /on the harmonic bal- 
ancer (Fig. 11-49). : 

It is imperative, due to full vacuum advance at 
idle, to disconnect the distri : tor vacuum advance 
line before setting ignition timing. 

At the time the spark is ladjusted, the general 
appearance of the breaker points should be observed. 
If a smudge line appears on the point support and 
breaker plate just beneath the points, burned points 
(from oil or crankcase vapot between the points) 
are very probable. Points which have gone several 
thousand miles will have a rough surface, but this 
does not mean the points are) worn out. The rough- 
ness between points matches §o that a large contact 
area is maintained and the joints will continue to 
provide satisfactory service. If, dirt or scale are pres- 
ent the points should be cleana 
a clean, fine-cut, contact file. Do not attempt to 
remove all roughness or dress the point surfaces down 
smooth. Never use emery clot ) or sandpaper to clean 
points. If points are burned) or badly pitted they 
should be replaced and the gause of this condition 
found and corrected. If this is not done the new 
points will also burn and pit in a short time. 


with a few strokes of 
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Adjust ignition timing as follows: 
1. Adjust breaker point gap. 


It is imperative, due to full vacuum advance at 
idle, to disconnect the distributor vacuum advance 
line before setting ignition timing. 

2. Connect power timing light. 


3. Loosen distributor clamp screw and rotate dis- 
tributor until power timing light shows that pointer is 
at 6° BTDC mar on harmonic balancer. Tighten 
distributor clamp screw to 12-15 lb. ft. torque. 


IGNITION AND STARTING SWITCH 


The ignition and starting switch is key-operated to 
close the ignition primary circuit and to energize the 
starting motor solenoid for cranking. 


The ignition switch has four positions, “Off”? when 
the key is straight up and down, “Accessory” when 
turned to the left, “On” when turned to the right until 
spring pressure 1s felt, and “Start” when turned fully 
to the right against spring pressure. 


With the switch in either the “Accessory” or “On” 
positions the following electrical circuits are acti- 
vated: stop lights, air conditioning, directional signals, 
parking brake warning light, radio, back-up lights, 
heater and defroster and electric windshield wiper. In 
the “On” position the ignition primary circuit is acti- 
vated through the resistance and the alternator field 
current. 


There are eight terminals on the back of the switch. 
The terminal marked “Bat” is connected to the 
battery and supplies the power to the switch. The 
accessory terminal supplies power to the accessories 
when the switch is in the “Acc” or running positions. 
The “Sol” terminal supplies power to the solenoid to 
activate the starter in the start position. The terminal 
marked “Ground” completes the test circuit for the 
temperature “Hot” indicator bulb when the switch 
is turned to the start position. 


These circuits are all cut off when the ignition 
switch is in the “Off” or “Start” positions. 


When the ignition switch is turned to the start 
position, the ignition primary circuit is activated 
directly, by-passing the resistance, and the starting 
motor circuit is activated to crank the engine. 

Two ignition terminals, marked “Ign-1” and “Ign- 
2”, will be found on the back of the switch. The “Ign- 
1” terminal is energized when the ignition switch is in 
the normal operating position. It directs current to the 
ignition coil through the resistance. The “Ign-2” posi- 
tion is energized when the ignition switch is turned 
to the starting position. It directs current to the coil 
around the resistance to provide full battery voltage 
to the coil when starting. 


J-5893—-A 


Fig. 11-53 Ignition Switch Ferrule Spanner 


The two terminals “V” and “Reg” are connected 
to a special set of contacts inside the ignition switch. 
Externally the “V” terminal is connected directly to 
the battery and the “Reg” terminal is connected to 
the No. 3 terminal of the voltage regulator. When the 
ignition switch is in the “on” position the special set 
of contacts are closed and current flow can be traced 
from the battery, through the switch, through the 
voltage regulator to the field terminal of the alterna- 
tor, and finally through the rotor field coil windings 
to ground. 


REPLACE SWITCH 


1. Remove positive cable from battery to protect 
against short circuit. 

2. Remove ignition switch ferrule by unscrewing 
with special spanner J-5893-A (Fig. 11-53). 

3. Remove ignition switch lamp housing brace 
screw from bottom flange of instrument panel. 

4. Remove switch from back of instrument panel 
and disconnect wires after unlatching special locking 
terminal. 


5. Replace switch by reversing above steps. 


REPLACE SWITCH LOCK CYLINDER 


1. Place ignition key in lock and depress lock 
plunger by inserting small pin through hole in lock 
cap. 

2. While holding plunger in, turn key approxi- 
mately 20° counterclockwise to release lock cylinder 
and remove cylinder from switch. 

3. To install lock cylinder, insert key in cylinder. 
Then, with key and cylinder turned about 20° coun- 
terclockwise, insert cylinder in lock and rotate clock- 
wise to lock in place. 
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FREE UP LOCK 


Occasionally an ignition lock may stick, making 
it difficult to insert key and turn lock. In such case 
blow a very small quantity of powdered graphite into 
the lock key hole and operate lock several times until 
lock operates freely. 


IGNITION SYSTEM TROUBLE DIAGNOSIS 


QUICK CHECKS 


If the engine does not run, the ignition system is 
at fault if: 

1. There is no spark during cranking, when a spark 
plug wire is held 1% inch from the engine. 

2. The engine starts, but immediately stops when 
the ignition switch is released from the “Start” posi- 
tion. 


DIAGNOSIS PROCEDURE 


If the ignition system is at fault, the following 
checks will help locate the difficulty. All checks are to 
be made with the lights and accessories off and in the 
sequence shown. Voltage readings referred to are 
indicated in Fig. 11-54. 
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Fig. 11-54 Testing Diagram for Ignition Circuit 


If these checks fail to find cause of trouble—remove 
distributor, coil, and resistance wire from engine and 
check to specifications. Also check wiring harness. 


POSSIBLE ‘TROUBLE 


OPERATION SPECIFICATION 
Check all connections in primary and 
secondary circuit. 
Remove secondary coil lead from dis- If spark occurs: 
tributor cap. Hold % inch from engine Distributor cap. 
while cranking, and observe if spark Rotor. 
occurs. Spark plug wiring. 
Check Voltage V, while cranking. 1 Volt Max. Open circuit from battery side of coil to 


Check Voltage V» ignition switch 


“On”, points open. Voltage. 


Normal Battery 


solenoid switch. | 
Solenoid switch not closing ignition circuit. 
Ground in circuit from coil terminal to sole- 
noid switch. : 
Ground in coil. 


Low battery. 

Points not open. | 
Ground in circuit from) coil to distributor. 
Ground in distributor. | 
Ground in coil. | 
Ground in circuit from coil to solenoid switch 
or to resistor. | 
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OPERATION 


Check Voltage Vs». ignition switch 
“On”, points closed. 


Check Voltage V3 ignition switch 
“On”, points closed. 


Check Voltage V4 ignition switch 
“On”, points closed. 


SPECIFICATION 


5 to 7 Volts. 


0.2 Volts Max. 


0.7 Volts Max. 


POSSIBLE TROUBLE 


If over 7 volts check following: 
Contacts not closed. 
Loose connection in distributor. 
Distributor not grounded to engine. 
Faulty contacts. 
Loose connection between coil and dis- 
tributor. 
Resistance out of circuit due to shorted or 
incorrect wiring. 
Solenoid switch contacts stay closed. 
Wire resistor has too little resistance. 
Coil primary is open. 

If under 5 volts, check following: 
Loose connections between battery and 
resistor. 
Loose connections between resistor and coil. 
Resistor open or has excessive resistance. 


Contacts not closed. 

Loose connection in distributor. 

Distributor not grounded to engine. 

Faulty contacts—if faulty, recheck voltage 
V2 ignition switch on, points closed. 


Loose connection from wire resistor through 
ignition switch circuit to battery. 


TRANSISTOR IGNITION CIRCUIT 


DESCRIPTION 


The transistor ignition system features a specially 
designed distributor, control unit, and a special coil. 
The other units in the system (the ballast resistors or 
resistance wire, switch, spark plugs, and battery) are 
of standard design. The distributor and control unit 
are shown in Figures 11-55 and 11-56. 

Although the external appearance of the distributor 
resembles a standard distributor, the internal con- 
struction is quite different. As shown in the partially 
exploded view of Fig. 11-57, an iron timer core 
replaces the conventional breaker cam. The timer 
core has the same number of equally-spaced projec- 
tions, or vanes as engine cylinders. 

The timer core rotates inside a magnetic pick-up 
assembly, which replaces the conventional breaker 
plate, contact point set, and condenser assembly. The 


magnetic pick-up assembly consists of a ceramic 
permanent magnet, a pole piece, and a pick-up coil. 
The pole piece is a steel plate having equally spaced 
internal teeth, one tooth for each cylinder of the 
engine. 


The magnetic pick-up assembly is mounted over 
the main bearing of the distributor housing, and is 
made to rotate by the vacuum control unit, thus 
providing vacuum advance. The timer core is made 
to rotate about the shaft by conventional advance 
weights, thus providing centrifugal advance. 


The electronic control unit consists primarily of 
transistors, resistors, diodes and condensers mounted 
onto a printed circuit panel board. Since there are no 
moving parts, the control unit is a completely static 
assembly. The operating principles of the distributor 
and control unit are covered below. 
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Fig. 11-55 Distributor 


OPERATING PRINCIPLES 


A wiring diagram showing the complete circuit for 
the transistor ignition system is illustrated in Fig. 
11-58. Note that there are two separate ballast resistors 
used in this type of circuit. The ballast resistor con- 
nected directly to the switch is by-passed during 
cranking, whereas the other ballast resistor is always in 
the circuit. The use of two resistors permits the re- 
quired value of resistance to be by-passed during 
cranking. 

In order to fire the spark plug, it is necessary to 
induce a high voltage in the ignition coil secondary 
winding by closing and opening the circuit to the 
coil primary winding. In standard systems, this is 
accomplished by closing and opening the distributor 
contact points. In the transistor ignition system, this 
is accomplished as follows: 

When the switch is closed, with the engine not run- 
ning, current flows through a part of the circuit as 
shown in Fig. 11-59. In this wiring diagram, the com- 
ponents shown within the dashed lines are housed 
in the control unit. The current can be traced from 
the battery through the switch and ballast resistor 
to the control unit. Current then flows through 
transistors TR-1 and TR-2, resistors R-1, R-2, and 
R-3, and the coil primary winding and ballast resistor 
to ground, thus completing the circuit back to the 


LEADS 
(TO WIRING 
HARNESS 
CONNECTOR , 


BODY) 


Fig. 11-56 Control Unit 


battery. It is important to note that under this con- 
dition full current flows thrgugh the coil primary 
winding, and condenser C-1 is|icharged with the posi- 
tive voltage towards transistor, TR-2. 

When the engine is running, the vanes on the 
rotating iron core in the distributor line up with the 
internal teeth on the pole piéce. This establishes a 
magnetic path through the center of the pick-up coil, 
causing a voltage to be induced in the pick-up coil. 
This voltage causes transistor TYR-3 to conduct, result- 
ing in current flow in the cifcuit as shown in Fig. 
11-60. 
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Fig. 11-57 Distributor+-Exploded View 
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Fig. 11-58 Ignition Circuit Schematic 


The charge on condenser C-1 causes transistor 
TR-2 to turn off, which in turn causes transistor TR-1 
to turn off. This interrupts the circuit to the ignition 
coil primary winding, and the high voltage needed 
to fire the spark plug is induced in the coil secondary 
winding. These current conditions are shown in 
Fig. 11-60. 

The current conditions shown in Fig. 11-60 exist 
until the charge on condenser C-1 has been dissipated 
through resistor R-3. When this happens, the system 
reverts back to the current conditions shown in 
Fig. 11-59. The system is then ready to fire the next 
spark plug. 

Resistor R-5 is called a feed-back resistor, and its 
purpose is to turn TR-3 off when TR-2 returns to 
the “on” condition. Resistor R-1 is a biasing resistor 
which allows transistor TR-1 to operate. Zener diode 
D-1 protects transistor TR-1 from high voltages which 
may be induced in the coil primary winding. 


PERIODIC SERVICE 


Since the control unit is completely static, and the 
distributor shaft and bushings have permanent-type 
lubrication, no periodic maintenance is required. The 
distributor lower bushing is lubricated by engine oil 
through a splash hole in the distributor housing, and 
a housing cavity next to the upper bushing contains 
a supply of lubricant which will last between engine 
overhaul periods. At time of engine overhaul, the 
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Fig. 11-59 Current Flow Schematic 


upper bushing may be lubricated by removing the 
plastic seal and then adding SAE 20 oil to the packing 
in the cavity. A new plastic seal will be required since 
the old one will be damaged during removal. 


REMOVE DISTRIBUTOR 


1. Disconnect pick-up coil connector body. 
2. Remove distributor cap. 


3. Crank engine so rotor is in position to fire No. 1 
cylinder and timing mark on harmonic balancer is 
indexed with pointer. 


4. Remove vacuum line from distributor. 


5. Remove distributor clamping screw and _ hold- 
down clamp. 


6. Remove distributor and distributor to block 
gasket. It will be. noted that the rotor will rotate as 
the distributor is pulled out of the block. Note the 
relationship of the rotor and the distributor housing 
after removal so that the rotor can be set in the same: 
position when the distributor is being installed. 


ELECTRICAL AND INSTRUMENTS 11-43 


CONTROL UNIT 


IGNITION 
COIL 


PICK-UP 
COIL 


Fig. 11-60 Current Flow Schematic 


DISASSEMBLE DISTRIBUTOR 


. Remove distributor cap. 

. Remove screws securing rotor and remove rotor. 
. Remove centrifugal weight springs, if necessary. 
Remove centrifugal weights. 

. Remove roll pin. 


. Remove drive gear and washer. 


. Remove drive shaft. 


8. Remove weight support and timer core from drive 
shaft. 


9. Remove screws securing magnetic core assembly 
and remove assembly. 


10. Remove connector from primary lead, by dis- 
engaging leads from connector. 


11. Remove coil assembly. 


12. Remove retaining ring which secures magnetic 
core support plate and remove plate. 


13. Remove brass washer and felt. 


14. Remove vacuum advance unit. 


ASSEMBLE DISTRIBUTOR 


To assemble, reverse above procedure. 


REGULATOR AND conned UNITS—REPLACE 


Refer to Fig. 11-61 which shows installation of these 
units. | 


| 
i 
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INSTALL DISTRIBUTOR 


1. Check to see that engine is at firing position for 
No. 1 cylinder (No. 1 piston at top of compression 
stroke) and timing mark on hamonic balancer is 
indexed with pointer (Fig. 11-49). 

2. Position new distributor to block gasket on block. 


3. Install distributor in block so that vacuum dia- 
phragm faces the left side of|the engine and rotor 
points toward contact in cap for No. 1 cylinder. 
Before installing distributor, index rotor with housing 
as noted when distributor was removed. This will 
simplify indexing the distributor shaft and gear with 
the oil pump drive shaft and ithe drive gear on the 
camshaft. Distributor and rotot will be positioned as 
shown in Fig. 11-50 when properly installed with 
No. 1 piston in firing position. 


4. Replace distributor clam} leaving screw loose 


enough to allow distributor to) be turned for timing 
adjustment. | 


5. Install spark plug wires in distributor cap. Place 
wire for No. 1 cylinder in tower (marked on old cap 
during disassembly) then ingtall remaining wires 
counterclockwise around the fap according to the 
firing order (1-8-4-3-6-5-7-2). 


6. Attach distributor to coil primary wire. 


7. Replace distributor cap. 


8. Adjust dwell and timing and then tighten dis- 
tributor clamp screw. ; 


9. Attach vacuum line to distributor. 


TROUBLE DIAGNOSIS 


Faulty engine performance) usually will be evi- 
denced by one of the following) four conditions. 


1. Engine miss 
2. Engine surge | 
3. Engine will not run at all 
4. Hard hot start (good start when cool) 


When troubleshooting the system, it is recom- 
mended that the following checks be made in the 
order listed. | 


i 
1 
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ENGINE MISS 


If the trouble is not due to rarburetion, check the 
ignition system as follows: 
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Fig. 11-61 Installation of Ignition System 
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TIMING 


The timing should be checked in accordance with 
the specifications on page 11-38. 


SPARK PLUGS 


Removal of the spark plugs followed by a visual 
inspection will often reveal conditions which may 
adversely offset ignition performance. Spark plug 
servicing is covered on page 11-34. 


WIRING 


All the wiring should be visually inspected for 
brittle or cracked insulation, broken strands, and loose 
or corroded connections. The high tension leads in the 
coil and distributor cap should be checked to make 
sure they are pressed all the way down in their inserts. 
If rubber boots are used, they too should be tightly 
in place over the connections. Also, the outside of 
the distributor cap and the coil cover should be 
inspected for carbonized paths which would allow 
high tension leakage to ground. Also, remove the 
distributor cap so the rotor and inside of the cap can 
be checked for cracks and carbonized paths. 


DISTRIBUTOR 


The pick-up coil in the distributor may be checked 
by separating the harness connector and connecting 
an ohmmeter across the coil. The resistance of the 
coil should be 300-400 ohms. If the reading is infinite, 
the coil is open, and if the reading is low, the coil is 
shorted. Remember that the resistance of the coil will 
increase slightly as the coil temperature rises. 

Also, the pick-up coil may be checked for grounds 
by connecting the ohmmeter from either coil lead to 
the distributor housing. The reading should be infinite. 
If it is not, the coil is grounded. 

The distributor centrifugal and vacuum advance 
may be tested in a distributor testing machine or 
synchroscope specially designed to accommodate this 
type of distributor as recommended by the machine 
manufacturer. However, since this involves removing 
the distributor from the engine, this test may be post- 
poned until after the remaining circuit checks, as 
covered below, have been completed. It is not likely 
that the centrifugal or vacuum advance will be a 
cause of trouble. 


IGNITION COIL 


The ignition coil primary can be checked for an 
open condition by connecting an ohmmeter across 
the two primary terminals. An infinite reading indi- 
cates the primary is open. For the engine to run but 


! 
miss at times, the primary open must be of the inter- 
mittent type. ! 

Also the coil secondary can be checked for an open 
by connecting an ohmmeter fom the high tension 
center tower to either primary terminal. To obtain 
a reliable reading, a scale on the ohmmeter having 
the 20,000 ohm value within, or nearly within, the 


- middle third of the scale must he used. If the reading 


is infinite, the coil secondary winding is open. 

A number of different types of coil testers are 
available from various test equipment manufacturers. 
When using these testers, follow! ithe procedure recom- 
mended by the tester manufacturer. (NOTE: Make 
sure the tester will properly nc this special coil.) 


CONTROL UNIT 


If all previous checks are satibfactory, and the con- 
trol unit is properly grounded, the engine miss is 
probably caused by a malfunction of the control unit. 
Replacement of the control unit will determine if the 
original unit is malfunctioning. 


ENGINE SURGE | 


An engine surge condition, of a nature much more 
severe than that characterized by a lean carburetor, 
may be due to the two distributar leads being reversed 
in the connector body, or may be due to an inter- 
mittent open in the distributor pick-up coil. 

When properly assembled, the distributor white 
and black leads are located in the connector body as 
shown in Fig. 11-62. If the leads are reversed, a severe 
surge condition will prevail. | 


CONNEGTOR 
BODY | 


| 
if 


Fig. 11-62 Conne¢tor Body 
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Also, a surge condition may result from the action 
of the vacuum unit causing a break in the distributor 
pick-up coil wiring to intermittently open and close. 
To check this, disconnect the vacuum line, and 
observe engine behavior at idle speed. 


DISTRIBUTOR 


To complete the checks on the pick-up coil, connect 
an ohmmeter to the two distributor pick-up coil lead 
terminals in the connector body. The resistance should 
be 300-400 ohms. If the resistance is infinite, the coil 
is open, and if the resistance is low, the coil is shorted. 
Also connect the ohmmeter from either terminal to 
the distributor housing. The reading should be infinite. 
If not, the winding is grounded. 


ENGINE WILL NOT RUN AT ALL 


If the engine will not run, remove the lead from 
one of the spark plugs and hold about 44” from the 
engine block while cranking the engine. If a spark 
occurs, the trouble most likely is carburetion. If a 
spark does not occur, check the ignition system as 
follows: 


WIRING 


All the wiring should be visually inspected for 
brittle or cracked insulation, broken strands, and loose 
or corroded connections. The high tension leads in 
the coil and distributor cap should be checked to 
make sure they are pressed all the way down in their 
inserts. If rubber boots are used, they too should be 
tightly in place over the connections. Also, the outside 
of the distributor cap and the coil cover should be 
inspected for carbonized paths which would allow 
high tension leakage to ground. Also, remove the 
distributor cap so the rotor and inside of the cap can 
be checked for cracks and carbonized paths. 


IGNITION COIL 


The ignition coil primary can be checked for an 
open condition by connecting an ohmmeter across 
the two primary terminals. An infinite reading indi- 
cates the primary is open. 


Also the coil secondary can be checked for an open 
by connecting an ohmmeter from the high tension 
center tower to either primary terminal. To obtain 
a reliable reading, a scale on the ohmmeter having 
the 20,000 ohm value within, or nearly within, the 
middle third of the scale must be used. If the reading 
is infinite, the coil secondary winding is open. 

A number of different types of coil testers are 
available from various test equipment manufacturers. 


When using these testers, follow the procedure recom- 
mended by the tester manufacturer. 


CONTINUITY 


Further checks for continuity can be made by con- 
necting a voltmeter from the ignition coil positive 
terminal to ground as shown in Step 1 in Fig. 11-63. 
Turn the ignition switch, and observe the reading. 


1. If reading is approximately 8-9 volts, proceed 
to next section entitled “Distributor.” 


2. If reading is battery voltage, there is an open 
in the circuit between this point and ground. This 
circuit consists of the coil primary winding, ballast 
resistor, and wiring. 


3. If reading is zero, there is an open in the circuit 
between this point and the battery. Proceed as 
follows: 


Connect the voltmeter from the other ballast 
resistor to ground as shown in Step 2 in Fig. 11-63. 
Observe the reading with the switch on. 


1. If the reading is zero, there is an open between 
this point and the battery. This circuit consists of the 
ballast resistor, the ignition switch, and the wiring. 


2. If the reading is battery voltage, there is an 
open in the circuit between this ballast resistor and 
the ignition coil. This circuit consists of the control 
unit and the wiring. If the wiring checks satisfactorily, 
replace the control unit. 


DISTRIBUTOR 


DISTRIBUTOR CONTROL UNIT 


SWITCH 


Fig. 11-63 Continuity Check 
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DISTRIBUTOR 


The pick-up coil in the distributor may be checked 
by separating the harness connector and connecting 
an ohmmeter across the coil. The resistance of the 
coil should be 300-400 ohms. If the reading is infinite, 
the coil is open, and if the reading is low, the coil is 
shorted. Remember that the resistance of the coil will 
increase slightly as the coil temperature rises. 

Also, the pick-up coil may be checked for grounds 
by connecting the ohmmeter from either coil lead to 


the distributor housing. The reading should be infinite. 
If it is not, the coil is grounded. 

If the distributor checks satisfactorily, replace the 
control unit. 


HARD HOT START (GOOD START WHEN COOL) 


Control unit probably has a) ‘malfunction. Replace- 
ment of the control unit will determine if the original 
unit is malfunctioning. 


LIGHTING AND HORN POWER CIRCUITS 


DESCRIPTION 
FUSE BLOCK 


The fuse block (Fig. 11-64) is located on the dash 
shroud at the left side just above the front edge 
of the floor mat, and has replaceable fuse clips which 
are serviced separately. An efficient tool for fuse clip 
removal can be made from a cotter pin approximately 
21% inches long. Cut off leg even with short leg. File 
a bevel on the outside of both legs. Spread the pin 
wide enough to span the fuse clip. 


To remove fuse clip, insert cotter pin over center 
of fuse clip and push in to disengage locking ears on 
both sides of clip. Continue pushing after ears disen- 
gage and fuse clip will come out through fuse block. 
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Fig. 11-64 Fuse Block 


(! 


NOTE: Fuse and lamp applications can be found 
in the specification tables at the end of this section. 


WIRING HARNESS 


The wiring harness routing is positioned to reduce 
the possibility of damage to the harness. Particular 
attention should be given toward making sure that 
the wiring is not pinched, stretched, or positioned so 
as to contact any movable parts under the instru- 
ment panel. This includes the hand brake, foot brake, 
ash trays, accelerator linkage, etc. 


In the engine compartment ‘the following routing 
should be checked: wires to generator, wires in clip 
retainer opposite the carburetor choke heat tube, 
around regulator, horn relay, battery, starter solenoid, 
large dash clips, and the large dash grommet. 


WIRING CONNECTORS 


Wiring connectors have a lo¢king design to insure 
a tight fit and to prevent them/from separating. 


NOTE: When servicing the new connector, insert 
a thin bladed screwdriver between the male and 
female section to unlock the) assembly before pull- 
ing it apart. 


TAIL LIGHT 

The tail light bulb is a double filament bulb which 
acts as a stop light, tail light and turn signal light. 
The bulb can be removed from the inside of the 
trunk, except for the station wagon which requires the 
tail light lens to be removed. 


STOP LIGHT SWITCH , 


The stop light switch must be checked whenever 
the brake pedal height has been changed. Adjustment 
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is made by positioning the switch and bracket in rela- 
tion to the pedal arm. 


NOTE: Make sure that the switch doesn’t restrict 
pedal action. 


LIGHTING 


The headlight wire is an integral part of the chassis 
wiring harness. It is a one piece wire direct from the 
dimmer switch to the headlamp connector. 

Headlights are of sealed beam construction so that 
the light source, reflector, lens, and lens gasket are all 
assembled in one sealed unit. When the filament 
burns out or the lens is cracked or broken, the entire 
unit is readily replaceable with a new unit. 

The filaments used in twelve volt headlights are 
very fragile. These headlamp units must be handled 
carefully, therefore, to prevent breakage. 

The dual headlight system consists of four head- 
lights paired vertically. Each pair of lights consists 
of a lower sealed beam unit with one filament, which 
provides an upper beam only and an upper sealed 
beam unit with two filaments, which provides both 
an upper and a lower beam. 


HEADLIGHT AIMING 


Preparation of car for aiming operation includes: 


1. Make sure car is in good horizontal and vertical 
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alignment with aiming test equipment. 
2. Jounce car to equalize suspension. 


3. Make sure the aiming is performed with car at 
curb height. 


4. Tires should be inflated uniformly to recom- 
mended pressure. 


Aiming screen data is contained in Fig. 11-65. When 
aiming upper beam the pattern of only the upper beam 
units is to be used. 


The hot spot of each light shall have relationship 
to the vertical and horizontal center line of the indi- 
vidual light unit within the limits and conditions 
shown in Fig. 11-65 at.a distance of 25 feet. 


SERVICE OPERATIONS 


REPLACE SEALED BEAM UNIT 
1. Remove headlight door. 


2. Remove retaining ring and sealed beam unit 
from mounting. 


3. Separate sealed beam unit from connector and 
from retaining ring. 


4. Assemble new sealed beam unit into retaining 
ring and plug sealed beam unit into connector. 
5. Install beam unit and retaining ring to mounting. 


6. Check headlight aiming and readjust if necessary. 
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Fig. 11-65 Headlight Aiming Screen Chart 
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7. If headlight door rubber seal is worn, remove 
seal and cement new seal securely to door. 


8. Replace headlight door. 


LIGHTING SWITCH 


The instrument panel main lighting switch which 
has two “on” positions or notches, the first for park- 
ing, tail and license lamps, and the extreme “out” 
position for the headlamps, tail, and license lamps. 
Rotating the lighting switch knob operates a rheostat 
for dimming the instrument panel lamps. When the 
rheostat is rotated counterclockwise to the extreme 
left position the instrument panel lamps are com- 
pletely off. Turning knob past stop turns on dome 
light. 


REPLACE LIGHT SWITCH 


1. Remove one battery cable from battery post. 

2. Pull switch knob to headlight “on” position, 
push latch button on side of switch assembly and pull 
out switch knob assembly. 

3. Unscrew bushing from switch assembly and re- 
move switch assembly. 

4. Remove “push-on” connector with leads from 
light switch and connect to new switch. 

5. Position new switch in instrument panel, and 
start bushing through ferrule into switch assembly. 
Tighten bushing securely. 

6. Insert knob assembly into switch assembly until 
end of rod engages catch. 


7. Install cable on battery post. 


HEADLIGHT DIMMER SWITCH 


The headlight beam switch (foot operated) con- 
trols the headlamp country (bright) beam or traffic 
(dim) beam is on when the main lighting switch is 
pulled out. A red indicator lamp.on the speedome- 
ter shows when the headlamp country beam is on. 

NOTE: Advise owner to always see that the red 

indicator light is out, indicating that the traffic 

beam is on, when meeting cars. 


PARKING LIGHT 


Parking lights use a two filament bulb. One fila- 
ment is for the direction signal and the other is for 
the parking lamp. 


HORNS 


The two horns installed on the car are designed to 
give a blended tone when operated together. Each of 
these horns utilizes a solenoid actuated diaphragm to 
develop a resonating air column in the horn projector. 


A relay is inserted in the horn circuit because of the 
high current required to operate horns. The relay re- 
duces the length of heavy gauge wire required and 
provides a more direct connection between the horns 
and the battery. Consequently, higher voltage is 
available at the horns and better performance is ob- 
tained by eliminating the voltage drop which other- 
wise would be in the horn button wiring circuit. 


CIGAR LIGHTER 


Two different makes of cigar lighters are used, 
“Casco” and ‘Rochester’. 


The chief functional difference between the two 
lighters is that the Rochester lighter is protected by 
a manual reset circuit breaker while the Casco lighter 
is protected by a replaceable fuse. Both protective 
devices are part of the lighter socket assembly. 


The lighters release automatically (usual time for 
release is 10 to 14 seconds) which means that if the 
plug assembly is held in by ies operator’s hand a 
sufficient length of time (60 it 90 seconds) the fuse 
will blow or circuit breaker cantact button will re- 
lease. This may, in some cases, account for a blown 
fuse or released circuit breaker contact button when 
lighter is functioning perfectly. 


If temperature of the element shows indication of 
incorrect timing (too hot or too cold), the socket 
assembly containing the bi- "metal hold-in fingers must 
be replaced. 


The lighters have a safety feature in the form of 
two retaining fingers which preyent the knob and ele- 
ment assembly from falling out or “popping” out of 
the socket onto the floor. If these fingers do not keep 
the knob and element assembly from falling out onto 
floor the socket assembly enone be replaced. 


In air-conditioned cars, the ‘center duct assembly 
must be removed to gain access to lighter socket, if 
removal is necessary. Two bolts secure the duct. These 
are located on lower edge of assembly (Fig. 11-66). 


REPLACE FUSE—CASCO 


1. Remove wire connector from rear of lighter base. 
2. Unscrew fuse from lighter base assembly. 
3. Screw on new lighter fuse. 


4. Reconnect connector to lighter base. 


REPLACE ELEMENT-—CASC¢O 

Remove knob and metal knab flange from element 
assembly and install knob and flange on new heating 
element assembly. 
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RETAINING BOLTS 


Fig. 11-66 Center Duct Assembly 


REPLACE ELEMENT—ROCHESTER 
Replace complete plug assembly. 


REPLACE LIGHTER SOCKET OR WELL 


1. Remove wire connector from rear of lighter 
socket. 


2. Loosen clamping shell (use 1” deep socket if 
necessary), unscrew lighter socket and remove socket 
from instrument panel. If equipped with light, re- 
move bulb. 


3. To install, reverse above procedure, seeing that 
clamping shell is turned up finger tight only on lighter 
socket. 


RESET CIRCUIT BREAKER—ROCHESTER 


1. Remove connector and contact from back of 
lighter base. 


2. Remove cover from reset button. 


3. Push circuit breaker reset button back into 
socket assembly. 


4. Replace reset button cover. 


5. Replace connector on lighter base. 


DIRECTIONAL SIGNAL 


The directional signal circuit consists of the switch, 
flasher, two lights in the instrument cluster, the stop 
light filaments in the rear lights, and the signal fila- 
ments in the parking lights. 


The directional signal actuator mechanism is 
located in a housing just below the steering wheel 
(Fig. 11-67). The electrical switch is mounted on the 
steering column jacket just below the steering column 
to instrument panel bracket (Fig. 11-68). It is actu- 
ated by a rod inside the steering column jacket. 

The flasher, which is mounted on the fuse block, 
consists of two sets of points, a coil, and resistor. One 
set of points controls the flashing of the instrument 
panel lamps and the other set controls the flashing 
of the front and rear lights. The frequency of the 
turn signal is 80 to 100 flashes per minute. 


DIRECTION SIGNAL SWITCH 


The electrical switch can be removed from the 
steering column jacket without disturbing the actu- 
ator mechanism. After removing the two screws 
which retain the switch and control rod bearing plate 
to the jacket, the switch can be disengaged from its 
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Fig. 11-67 Direction Signal Control 


actuating lever. Servicing is simplified by the use of 
“push-on” type connectors. 


REMOVE 
1. Disconnect horn cable from terminal. 
2. Remove wire connectors from switch terminal. 


3. Remove two screws and star washers and re- 
move direction signal switch assembly and hold wire 
retainer from steering column housing. 

4. Hold actuator rod anti-rattle coil spring and 
bearing plate and remove hair-spring type actuator 
lever from actuator rod (Fig. 11-69). 

NOTE: A length of steering column insulator felt 

stuffed into the opening below the actuator rod 
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Fig. 11-68 Direction Signal Switch 
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Fig. 11-69 Details at Lower Bnd of Actuatar Rod 


will prevent loss of actuator spring. 
5. Remove anti-rattle spring 4nd bearing plate. 


6. Pull actuator rod out from top end of steering 
column. | 

7. Remove horn connector assembly and horn wire 
from end of upper bearing support plate. 

8. Remove three screws which retain actuator 
housing and remove housing (Fig. 11-70). 

9. Actuator can be removed from housing by 
removing control lever and pregsing out shield. 

i 

INSTALL \ 

1. Install horn wire and contact assembly in end 
of bearing support (Fig. 11-71), snaking wire 
through outer slots of bearing support lock plate and 


CONTROL 


YOKE DETENT 
SPRING 


Fig. 11-70 Direction Signal Control—Exploded 
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BEARING 
SUPPORT 


CONTACT AND 
BEARING ASSEMBLY 


Fig. 11-71 Horn Contact and Bearing Support 


retainer plate and between steering column housing 
and shifter tube. 


NOTE: Attaching a suitable firm wire to end of 
horn wire will simplify installation of wire into 
steering column. 


2. Pull end of horn wire out appropriate opening 
in steering column housing. 


3. Install actuator housing over upper bearing 
support and insert three retaining screws. Torque to 
10-35 Ib. in. 


4. Install actuator rod bearing plate, direction sig- 
nal switch and horn wire retainer in appropriate posi- 
tion on housing (Fig. 11-69). 


5. Insert two screws and star washers, but do not 
tighten. 


6. Insert actuator rod through opening in actuator 
housing and engage lower end of rod in retaining hole 
of bearing plate. 


7. Engage top end of actuator rod in slot of actu- 
ator housing. 


8. Install anti-rattle spring on lower end of actu- . 


ator rod, exercising extreme care to prevent spring 
from falling inside steering column housing. 


9. With directional switch carrier in neutral, insert 
.090”-.093” dia. gauge into two holes in switch bracket 


and install actuator lever, engaging lever on prong of 
switch. 


10. Torque two directional signal switch retaining 
screws to 10-35 Ib. in. 


NOTE: There should be no tension on actuator 
rod when screws are tightened. 


11. Insert horn wire through wire retainer. 


NOTE: When installing the direction signal switch 
it is very important that it be centered properly on 
the steering column. Improper positioning can result 
in an inoperative stop light. 


DIRECTIONAL SIGNAL—TILT WHEEL 

The procedure to remove and replace the steering 
housing directional signal components for the tilt 
wheel is outlined in section 9. The procedure for re- 
placing the directional signal switch for the tilt wheel 
is outlined below. 


REMOVE SWITCH 
1. Remove wiring connector and remove directional 


signal switch from steering column jacket. 
2. Loosen screw (Fig 11-72) and remove control 


cable assembly from switch. 


INSTALL SWITCH 
1. Hook control cable wire over actuating pin on 
switch. 


2. Place control lever in neutral position. 


ACTUATING 
PIN 


CENTER TO 

LOCATE IN 

NEUTRAL 
\ _ POSITION 


CONTROL 
CABLE 


Fig. 11-72 Directional Signal Switch—Tilt Wheel 
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3. Move carrier in switch to neutral position (Fig. 
11-72). 


4. Lock cable by tightening conduit clamp screw. 


NOTE: The ability of this screw to tighten the 
clamp depends on the angular direction the screw 
takes when initially driven. If the screw head bear- 
ing is toward the clamp hinge, it will probably not 
hold the control cable housing. This definitely affects 
switch adjustment. 


When the clamp does not hold the cable, with the 


screw properly tightened, the qlamp should be bent 
to close the normal gap. 


5. Holding switch in normal| location on steering 
column jacket, start the two switch mounting screws. 


6. Recheck to make certain that lever and switch 
are still in neutral, and tighten fhe two switch mount- 
ing screws. 


NOTE: Switch base has slotted holes. 
DIRECTION SIGNAL WIRING 


Direction signal schematic witing diagram is shown 
in Fig. 11-1. 


LIGHTING AND HORN TROUBLE DIAGNOSIS 


Troubles in the lighting and horn power circuits are 
caused by loose connections, open or shorted wiring, 
or blown fuses. In each case trouble diagnosis requires 


following through the circuit until the source of dif- 


CAUSE 


STOP LIGHT INOPERATIVE ON ONE SIDE 


Improperly centered directional signal. 


DIRECTIONAL SIGNAL FAILS TO OPERATE 


Blown fuse. 
Defective flasher unit. 
Loose connection circuit. 


Failure of direction signal in left or right parking 
lamp or stop lamp. 


INDICATOR LIGHT FLASHES EXTREMELY FAST 


Loose connections in circuit. 
Failure of parking light. 
Failure of stop light. 


ficulty is found. To aid in making an orderly point-to- 
point check, refer to the schematic wiring diagram 
(Figs. 11-1 and 11-2). 


REMEDY 


Center directional signal switch, 


Replace fuse. 
Replace flasher unit. 
Check and tighten connections. 


Replace light. 


Check and tighten connections, 
Replace parking light. 


Replace stop light. 
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CAUSE 


HORNS WILL NOT OPERATE 


Loose connections in circuit. 


Defective horn switch. 
Defective horn relay. 


Defects within horn. 


HORNS HAVE POOR TONE 
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REMEDY 


NOTE: To locate the trouble, connect a jumper 
lead to the first and last terminals of the relay. 
(NOTE: Terminal numbers are stamped on the 
relay base.) If the horn blows, the trouble is in the 
relay, horn button, or wiring. (To determine 
whether the relay, horn button, or wiring is at fault, 
ground the No. 2 terminal of the relay. If the horn 
blows, the horn button or wiring is at fault.) If the 
horn does not blow and the wiring between the 
battery and relay is not defective, connect a volt- 
meter between the horn terminal and the horn 
mounting nut. Again connect the jumper lead to 
the first and last terminals of the relay and note 
the voltmeter reading. 


If no voltmeter reading is obtained, the wiring 
between the relay and horn is open or the horn 
is not grounded. If the voltmeter reading is less 
than 7.0 volts, the trouble is due to high resistance 
connections in the wiring or a faulty horn. If the 
voltmeter reading is above 7.0 volts, the trouble is 
due to faulty horn. 


Check and tighten connections. Be sure to check 
ground strip in power steering coupling. 


Replace defective parts. 
Replace relay. 


Replace horn. 


Low available voltage at horn. 


Defects within horn. 


HORNS OPERATE INTERMITTENTLY 

Loose or intermittent connections in horn relay or 
horn circuit. 

Defective horn switch. 

Defective relay. 


Defects within horn. 


Check battery and charging circuit. 


Although the horn should blow at any voltage above 
7.0 volts, a weak or poor tone may occur at operating 
voltages below 11.0 volts. If the horn has a weak or 
poor tone at an operating voltage of 11.0 volts or 
higher, remove the horn and replace. 


Check and tighten connections. 


Remove button or ring and replace defective parts. 
Replace relay. 


Replace horn. 
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INSTRUMENTS 


GENERAL DESCRIPTION 


Instruments consist of a fuel gauge, temperature 
indicator (thermo-gauge), charge indicator, oil pres- 
sure indicator, and speedometer. Service on the instru- 
ments can be obtained through authorized branches. 
However, a knowledge of instrument circuit checks 
must be had to determine if operating difficulties lie 
in the instrument itself or in its allied circuit. 


FUEL GAUGE 


An electric fuel gauge is used at the instrument 
panel (dash unit) and fuel tank on all models. The 
fuel gauge indicates the quantity of gasoline in the 
tank only when the ignition switch is turned on or 
to the accessory position. 


When the ignition is turned off or to start, the 
pointer may come to rest at any position. The letters 
“E” and ‘“F” on the fuel gauge are used to point out 
direction of indicator travel only. 


Gauge readings are made from five markings on 
the gauge face. The left hand line indicates empty. 
The center line half-full and the right line full. 


The dash unit of this instrument consists princi- 
pally of two coils spaced 90° apart, with an armature 
and pointer assembly mounted at the intersection of 
the center lines of the two coil end pieces (Fig. 
11-73). Silicone liquid in the armature bearing pre- 
vents vibration of the pointer on rough roads. 


One end of the left coil (at the instrument panel) 
is connected to the left gauge terminal which is con- 
nected directly to the battery (through the ignition 
switch). The other end of the left coil and one end of 
the right coil are connected to the right gauge terminal 
at the instrument panel which is connected directly 


TEMPERATURE 
COMPENSATOR 


POLES OF 
LIKE POLARITY 


POLE PIECE 


GROUND RETURN 


TANK UNIT 
RESISTANCE 


TANK EMPTY TANK FULL 


Fig. 11-73 Fuel Gauge Diagram 


to a rheostat which is the fuel gauge tank unit. 
The other end of the right coil and the tank unit are 
grounded. 


Resistance allows more curfent to flow through 
the right hand coil as the tank fills up, causing the 
right hand coil to balance the constant magnetism of 
the left hand coil, bringing the pointer and armature 
assembly to rest somewhere between the two coils, 
the exact position depending on’ the relative magnetic 
strength between the two coils. — 


The fuel gauge tank unit consists of a float, with 
linkage connecting to a movable contact arm and a 
rheostat. As the float rises, due to filling the tank, 
the contact arm moves over the rheostat cutting in 
resistance and allowing more cyrrent to flow through 
the right-hand “full” coil of the panel unit. 


Circ-L-Aire Conditioned carg are equipped with a 
vapor separator system, therefore, a special fuel tank 
gauge unit is required to accept the vapor return 
line to the tank. 


TEMPERATURE INDICATOR 


The engine temperature indicator lights are con- 
trolled by a thermal switch which senses coolant 
temperatures. : 


When the ignition switch is, turned to the “start” 
position a test circuit is closed to indicate whether 
the red light is functioning properly. 


The engine thermostat is calibrated to control the 
coolant temperature within certain limits at atmos- 
pheric pressure. With the installation of the 15 1b. cap, 
the boiling point of the engine coolant is raised 
approximately 2.5°F. for each pound of pressure 
increase. Thus, at atmospheri¢ pressure, the boiling 
point of the coolant Cf only water) will increase 
from 212°F. to approximately 250°F. at sea level. 


The coolant pressure and temperature will vary 
during the car’s operation. Ag an engine warms up 
from a cold start, heat energy albsorbed by the coolant 
(circulated by the water pump) causes the coolant 
to expand with a resultant inctease in cooling system 
pressure. When the car is stopped, as at an inter- 
section, the temperature of the coolant will increase 
because the coolant circulatigdn is reduced and air 
flow through the radiator is ‘at a minimum. When 
the car moves forward again, the engine coolant is 
cooled due to recirculation through the radiator and 
added air flow across the radiator. This rising and 
lowering of temperature and! pressure is a normal 
function of our cooling system. 
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The engine thermostat control temperature also 
varies as the coolant anti-freeze mixture varies. 
Pontiac specifies the use of 180°F. thermostat with 
glycol type anti-freeze; however, if an owner insists 
on the use of alcohol type anti-freeze, a 160°F. ther- 
mostat is essential. Such installation is considered 
owner maintenance. 


The instrument panel heat indicator is designed to 
light up (green light) any time the engine coolant 
temperature is below 113-120° F. Upon starting a 
cold engine there will be a period of time before the 
coolant reaches its normal operating temperature 
and the thermostat will remain closed until the ther- 
mostat control temperature is exceeded; then the 
thermostat will open. When the coolant temperature 
exceeds 113-120° F., the green light heat indicator 
(a bimetallic switch) opens the circuit to the green 
light and the light goes out. If the coolant tempera- 
ture reaches 248°F. +2°, the circuit to the red 
light will be closed causing warning lamp to be 
illuminated. 


If the cooling system should not hold pressure due 
to pressure cap being left loose, or accident such as 
puncture of radiator, rupture or disconnection of a 
hose, or use of low boiling point anti-freeze, the cali- 
bration temperature of the red light heat indicator 
may not be reached, in spite of boiling. 


A bench check shows that a 170°F. thermostat starts 
to open between 167°F. and 172°F. and with con- 
tinued warming, it has a minimum opening of .380” 
at 192° F. 


It is to be noted that a higher temperature thermo- 
stat (e.g. 180° F.) will not provide faster warm-up. 
Since either a 170° F. or 180° F. thermostat remains 
tightly closed until their control temperatures are 
reached, rate of warm-up is unaffected by the ther- 
mostat. Sensible heat is obtained from the heater at 
about 113° F. water temperature at 0° F. ambient. 


CAUTION: Low boiling coolants will not operate 
light. 


ALTERNATOR INDICATOR 


The alternator indicator (sometimes referred to as 
ammeter) consists of a frame to which is attached a 
soft iron pole piece around which is wound several 
turns of fine wire. The frame also supports a perma- 
nent magnet armature and pointer assembly. 


When no current flows through the alternator in- 
dicator, the magnet holds the pointer armature and 
pointer so it indicates 0. When current passes in 
either direction through the indicator the resulting 
magnetic field attracts the armature opposing the 


effect of the permanent magnet and giving a reading 
proportional to the current flow. 


NOTE: The charge indicator is marked “D” on 
one side and ‘“C” on the other since it only in- 
dicates flow of current and does not show how 
much current is flowing. No attempt should be 
made to interpret the reading in amperes current 
flow. 


ENGINE OIL PRESSURE INDICATOR 


The engine oil pressure indicator light is con- 
trolled by a pressure operated switch located in the 
oil filter pad. When the engine is running, the light 
operates only when the oil pressure is not satisfac- 
tory. This light should come on when the ignition is 
turned ‘‘on” and the engine is not running. 


The oil pressure switch breaks contact at 5+ 1.5 
psi On increasing pressure and makes contact at 
5 + 1.5 psi on decreasing pressure. : 


SPEEDOMETER 


The speedometer incorporates a speed indicating 
mechanism and an odometer to record total mileage. 
A flexible cable, which enters the speedometer driven 
gear in the transmission on one end and the speed- 
ometer head at the other, rotates both mechanisms 
whenever the transmission main shaft, propeller shaft 
and wheels rotate. 

The speed indicating portion of the speedometer 
operates on the magnetic principle. In the speedom- 
eter head is a permanent magnet which rotates at 
the same speed as the cable. This magnet exerts a 
pull on a speed cup causing it to move in direct ratio 
to the revolving magnet speed. A pointer is attached 
to the speed cup spindle to indicate speed on the | 
speedometer dial. A finely calibrated hair spring 
(also part of the speed cup assembly) opposes the 
magnetic pull on the speed cup so the pointer indi- 
cates true speed; it also pulls the cup and pointer to 
zero when the car stops. 


The odometer is driven by a series of gears from a 
worm gear cut on the magnet shaft. Odometer discs 
are so geared that as any one disc finishes a complete 
revolution, the next disc to the left is turned one- 
tenth of a revolution. 


PERIODIC SERVICE 


No periodic service or lubrication of instruments 
(except for the speedometer cable) is required. 

Never attempt to lubricate the fuel gauge tank 
unit; adequate lubrication of this unit is provided by 
splash of the gasoline. 
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In some cases the speedometer cable becomes noisy 
or the speed indicator wavers or is erratic. This may 
be due to a dry cable which should be lubricated 
using special speedometer grease as outlined in the 
General Lubrication Section. 


REPAIRS 


REPLACE INSTRUMENT CLUSTER 


1. Disconnect battery. 


2. Disconnect cluster wire at chassis wiring har- 
ness connection. 

3. On cars with Circ-L-Aire Conditioning, remove 
the center duct assembly (Fig. 11-66). 

4. Using a spin wrench or deep socket, remove four 
nuts and four lock washers. 

5. Disconnect speedometer cable. 


6. Remove wire connector from ammeter termi- 


nals and other electrical connections on back side of © 


cluster. 


7. Push cluster toward front of car and remove 
cluster assembly. 


8. Replace by reversing the above procedure. 


REPLACE FUEL INDICATOR OR ALTERNATOR 
INDICATOR—CENTER CLUSTER (FIG. 11-74) 


1. Remove radio as outlined in section 12. 
2. Remove retaining nuts and disconnect wiring 
leads from terminals. 


3. Remove cluster and replace gauge unit as 
necessary. | 


4. To install, reverse above procedure. 


REMOVE AND REPLACE SPEEDOMETER 


1. Disconnect Safeguard control cable on cars so 
equipped. | 

2. Remove speedometer cluster assembly. 

3. Remove cluster face plate and lens by un- 
snapping face plate from housing. 

4. Remove screws on back of cluster at speed- 
ometer cable fitting area. : 

5. Remove speedometer and instruments care- 
fully. If car is equipped with Safeguard speedometer, 
disconnect ground wire at clip terminal and also the 
wire retaining clip. Carefully note routing of wires be- 
fore removing ground wire. 

6. Remove two screws retaining numeral plate and 


remove speedometer head assembly. 
| 


7. Replace by reversing the above procedures be- 
ing careful so as not to damage instruments. 


FUEL GAUGE OR ALTERNATOR INDICATOR 


1. Disconnect battery. ) 
2. Remove wire connector and cluster illumina- 
tion light. | 
3. Remove two gauge bracket to cluster screws. 


4. Remove gauge assembly. 


5. Replace by reversing the above steps. 


Fig. 11-74 Center Cluster Assembly 
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IGNITION SWITCH 
(see page 11-38). 


HEATER CONTROL 
(see section 12). 


FUEL GAUGE TANK UNIT (ALL EXCEPT SAFARI) 


NOTE: Before removing tank unit be sure it is 

actually inoperative (see page 11-59). 

1. Clean away any dirt that has collected around 
tank unit and tank unit terminal so it will not enter 
tank and also because dirt, particularly if calcium 
chloride, causes an electrical leak that will cause 
error in gauge reading. 

2. Disconnect lead from terminal on tank unit, 
disconnect fuel line, remove screws holding unit to 
tank and remove unit from tank. 


3. Install new tank unit, first checking for float 
arm freedom of movement by raising it to various 
positions and seeing if it will always fall to “empty” 
position. 

4. Install attaching screws and tighten. 


5. Securely install wire to terminal or tank unit 
and see that boot on wire connection is properly 
installed so as to seal connection. 


6. Reconnect fuel pipe. 


SPEEDOMETER CABLE 


1. Disconnect speedometer cable casing from speed- 
ometer head. 


2. Slide old cable out from upper end of casing, 
or if broken from both ends of casing. 


3. Take a short piece of speedometer cable with a 
tip to fit the speedometer and insert it in the speed- 
ometer socket. Spin the short cable between the 
fingers in the direction that higher speed is indicated 
on the speedometer dial and note if there is any 
tendency to bind. If binding is noted, there is trouble 
inside the head and the speedometer should be re- 
paired. 


4. Inspect cable casing, especially. at transmission 


end, for sharp bends and breaks. If breaks are noted, 
replace casing. 


5. To insure quiet cable operation, apply suitable 
speedometer cable lubricant on lower two-thirds of 
cable and assemble in casing in the following manner: 

a. Wipe cable clean using lint free cloth. Flush bore 
of casing with oleum spirits or suitable solvent solution 
and blow dry with air under pressure. 

b. Place 1” of suitable speedometer cable lubricant 
in palm of the hand. 

c. Then feed cable through lubricant in hand and 
into casing until the lubricant has been applied to the 
lower two-thirds of cable. Do not over lubricate and 
do not apply lubricant to upper third of cable, since 
operation of cable assures adequate lubrication of the 
upper third and at the same time prevents lubricant 
from seeping into the speedometer head. 

6. Seat upper cable tip in speedometer and tighten 
casing connector to speedometer case as tightly as 
possible with fingers. 

NOTE: Insufficient tightening of connector will 
result in connector loosening, causing speedometer 
indicator to waver. 


7. See that there are no sharp bends in casing. 


FUEL GAUGE TANK UNIT (SAFARI MODELS) 
NOTE: Before removing tank unit be sure it is 
actually inoperative (see page 11-00). 
1. Remove fuel filler cap and drain fuel tank. 


2. Disconnect ground screw at inside of frame just 
forward of luggage well compartment. 


3. Disconnect waterproof tank gauge wire connec- 
tor between frame and luggage well compartment. 


4. Disconnect wire from clamps at frame. 

. Disconnect fuel lines. 

. Remove fuel tank front splash shield. 

. Disconnect fuel tank strap and remove tank. 


on nD MN 


. Remove gauge from tank. 


9. Replace by reversing the above procedures 
making sure a new fuel gauge tank unit gasket is 
installed. 


INSTRUMENT TROUBLE DIAGNOSIS 


GASOLINE GAUGE DOES NOT REGISTER WITH 
IGNITION ON 


CAUSE 


Break in line between instrument panel unit and 
iginition switch. 


Inoperative panel unit. 


REMEDY 


Check line and connections to switch and panel unit. 


Check and replace. 
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GASOLINE GAUGE SHOWS FULL UNDER 
ALL CONDITIONS 


CAUSE 
Break in line between tank and instrument panel unit. 
Inoperative tank unit. 


Tank improperly grounded. 


GASOLINE GAUGE SHOWS EMPTY UNDER 
ALL CONDITIONS 


Lead to tank unit grounded. 
Inoperative tank unit. 


Inoperative panel unit. 


THERMO-INDICATOR INOPERATIVE 


Test thermo-gauge 


SPEEDOMETER NOISE AND/OR INDICATOR 
OSCILLATING 
Cable dry. 


Kinked cable. 


Inoperative speedometer head. 


Casing connector loose on speedometer case. 


INSTRUMENT TESTING 


FUEL GAUGE TANK AND INSTRUMENT 
PANEL UNITS 


In order to isolate trouble in the fuel tank or in- 
Strument panel unit, use either an extra tank unit, 
which is known to be good, or a reputable gas gauge 
tester. 


CAUTION: In process of testing fuel guage panel 
unit, never place full battery current on terminal to 
which wire to tank unif is normally attached. To do 
so will burn out resistance coil in tank unit even 
though the terminal is touched only momentarily. 


To test, remove lead to tank unit from instrument 
panel unit and then use one of the following methods: 


TESTING WITH EXTRA TANK UNIT 


Engine must be operating at 1500 rpm when testing 
the gasoline gauge to insure adequate voltage (14.5 
volts) at the gauge. 


REMEDY 
Check and repair. ! 
Check and replace. 


Remove paint under tank unit ‘mounting screws and 
tighten screws. Ground tank ‘to chassis and check 
gauge operation. 


Make necessary repair. 
Check and replace if necessary. 


Check and replace if necessary. 


Lubricate cable. 


Replace cable. Re-route casing so that bends have 
no less than 6” radius. | 


Replace or have repaired at authorized service station. 


Tighten connector. 


1. Attach a wire lead from the terminal on the 
extra tank unit to the tank unit terminal on the panel 
unit and connect a second witte from body of extra 
tank unit to car chassis. 


2. Turn on ignition and move float on extra tank 
unit to full and empty positi t s. If panel unit indi- 
cates corresponding reading, it is satisfactory and 
trouble is in tank unit or wird lead from panel unit 
to tank unit. 


3. Check wiring to tank unit by disconnecting lead 
from tank unit in car and connecting to test unit. 
With test unit grounded to chassis move float to full 
and empty positions and see that instrument panel 
unit reads correctly. Incorrect, reading indicates de- 
fect in wiring. | 


4. Check tank unit by removing from tank, re- 
connecting the lead and operating unit in same man- 
ner as the test unit (tank unit must be grounded 
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while testing). If instrument panel shows correct 
reading, trouble was caused by poor connection of 
lead to tank unit or poor ground. If instrument panel 
does not give correct reading, install a new tank unit. 


TESTING WITH GAS GAUGE TESTER 
The calibration limits of the fuel gauge dash unit 
are 30 ohms—full, 15 ohms—!4 full and 1 ohm empty. 
1. Remove lead to tank unit from instrument 
panel unit. Attach red wire of tester to the tank unit 
terminal on panel unit and ground the tester by 
connecting the black wire to a good ground. 
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2. Turn on ignition switch and move lever on 
tester through its full travel. If panel unit reads 
“empty” and “full,” it is satisfactory and trouble is 
in tank unit or possibly wire lead from instrument 
panel unit to tank unit. 


3. Check wiring to tank by disconnecting lead 
from tank unit in car and connecting to tester. 
Ground tester and move lever on tester through its 
full travel. If instrument panel unit shows “empty” 
and “full,” tank unit is probably defective and should 


be checked as in step 4 above. 


ONE-SPEED WIPER 


DESCRIPTION 


The one-speed tandem wiper consists of a rectan- 
gular-shaped shunt wound 12 volt motor attached to 
a gear box containing a gear and shaft assembly and 
parking switch (Fig. 11-75). These wipers operate at 
approximately 48 cycles per minute and have an 
automatic park position. The parking switch contacts 
are located in the gear box. 


The tandem system, which could be described as 
a wiper team working in unison, has a wipe angle of 
107° and an arm radius of 14.7 inches. Wiper blades 


are approximately 15 inches long. 


INTERMEDIATE GEAR 
AND PINION ASSY. 
HELICAL GEAR 
(PART OF 
ARMATURE SHAFT) 


OUTPUT GEAR 
AND SHAFT ASSY. 


PARKING 


i =... © 
a SWITCH 
| UD 4 mT: 


Fig. 11-75 Wiper Gear Train 


OPERATION 


The single-speed tandem wiper operates with two 
switches—a dash switch and a parking control switch 
(Fig. 11-76)—to control the starting and stopping of 
the wiper. The parking switch contacts are located in- 


ternally in the wiper unit gear box. 


When the wiper is turned ‘fon’ at the dash switch, 
current flows through the motor field and armature 


to the dash switch to ground. 


When the wiper is first turned ‘off’, the wiper 


motor circuit to ground is opened at the dash switch. 


__— EXTERNAL VIEW OF 
TERMINAL BOARD 


PARKING INTERNAL VIEW OF 
SWITCH TERMINAL BOARD 


Fig. 11-76 Wiper Wiring Diagram 
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NO. 2 


TERMINAL 


Fig. 11-77 Connections for Test Purposes 


However, the parking switch contacts, which are 
closed to ground by a ring on the wiper gear keep 
the motor circuits closed to ground until the wiper 
reaches the park position. As the wiper reaches the 
park position a hump on the wiper gear is reached. 
This allows the parking switch contacts to open which 
in turn opens the motor circuits to ground. 


CONNECTIONS TO OPERATE WIPER 


Fig. 11-77 shows the proper method of connecting 
jumper leads to the wiper so that it can be operated 
independently of the dash switch or car wiring for 
test purposes. NOTE: Specification table at end of 
this section lists current draw data. 


WIPER SWITCH—REPLACE (FIG. 11-78) 


‘1. Loosen Allen screw and remove knob. 


2. Remove retaining nut securing shaft and es- 
cutcheon. 


3. Remove switch and disconnect terminals. 


4. To install, reverse above procedure. 


WIPER TRANSMISSIONS AND LINKAGE— 
REPLACE (FIG. 11-79) 


1. Remove arm and blade assemblies. 

2. Remove fresh air intake -grille. 

3. Remove wiper transmission retaining screws. 

4. Remove retainer securing linkage which attaches 
to wiper motor crank. 

5. Remove wiper transmissions and linkage. 

6. To install, reverse above procedure. Make sure 


wiper blades are in park position after they are in- 
stalled. 


Fig. 11-78 Wiper Switch 


REMOVE WIPER 


1. Remove wire terminals connected to wiper unit. 


2. Remove retainer securing wiper crank to wiper 
transmission linkage. 


3. Remove screws securing wiper assembly to fire 
wall. 


INSTALL WIPER 
. Make sure gasket is on motor (Fig. 11-79). 


. Install wiper assembly on fire wall and secure. 


. Connect wire terminals. 


BR WO NO 


. Connect wiper crank to wiper transmission link- 
age. | 


TROUBLE DIAGNOSIS 


Trouble diagnosis procedurés are divided into two 
categories: (1) Wiper installed in car; (2) Wiper de- 
tached from car. | 
Typical Trouble Conditions: 

. Inoperative 
. Will not shut off 


. Intermittent operation 


0 AW PS 


. Blades do not return to park position when wiper 
is turned off. | 


WIPER INSTALLED IN CAR | 

WIPER INOPERATIVE+ Important: Ignition 
switch must be on to make electrical tests. 

1. Check the following: 


(1) Car wiring harness is properly attached to 
wiper terminals and dash switch. 
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RETAINER 


Fig. 11-79 Windshield Wiper Transmission 


(2) Wiper ground strap properly connected. 
(3) Dash switch is mounted securely in dash. 


(4) Check fuse. 


2. If everything checks out in Step 1 and wiper fails 
to operate, disconnect wiring harness from wiper and 
check for 12 volts at harness terminal that connects to 
wiper terminal No. 2, Fig. 11-77. 


No voltage indicates defective car wiring. 
CAUTION: Do not connect hot line to No. 1 Terminal. 


3. Connect 12 volt supply to No. 2 wiper terminal 
and connect a jumper wire from terminal No. 1 to 
ground (Fig. 11-77). If wiper operates, the dash 
switch or wiring between dash switch and wiper is 
defective. 


4. If wiper fails to operate in Step 3 remove body 
parts as required to disconnect wiper transmission 
from wiper crank arm. Recheck wiper operation as 
explained in Step 3. If wiper operates correctly, a de- 
fective transmission or binding condition exists. If 
wiper still fails to operate, remove wiper from car 
and follow instructions under “Wiper Detached From 
Car.” 


WIPER WILL NOT SHUT OFF 


1. Disconnect wiring from dash switch. If wiper 
shuts off, a defective dash switch is indicated. 


2. If wiper still operates in Step 1, disconnect wir- 
ing from wiper and connect 12 volt supply direct to 
wiper terminal No. 2 (Fig. 11-77). Do not connect 
any jumper wire to terminal No. 1. 

—Wiper shuts off correctly—check for grounded 
lead that extends between wiper terminal No. 1 and 
dash switch. 

—Wiper fails to shut off—remove wiper from car 
and follow instructions under ‘‘Wiper Detached From 
Car.” 


INTERMITTENT OPERATION 


1. Check the following: Loose ground strap, loose 
dash switch mounting, loose connection. 


DO NOT RETURN TO PARK POSITION 
WHEN WIPER IS TURNED OFF 


Remove wiper from car and check for a dirty or 
broken park switch. (See Fig. 11-75 for park switch 
location). 


WIPER DETACHED FROM CAR 


Connect 12 VDC Power source and ammeter to 
wiper as shown in Fig. 11-77 and observe current 
draw and wiper operation. NOTE: Identify wiper 
part number from wiper motor end cap and select 
proper current draw from specification table. 


WIPER INOPERATIVE 

—Current Draw—0 

1. Check solder connection at terminal board. 

2. Disassemble motor section and check all splice 
connections (Fig. 11-80). 

—Current Draw—1-1.5 amps 


Dissassemble motor and check for the following 
items: 


a. Open armature. 
b. Brushes sticking. 
c. Brush springs improperly positioned (See Fig. 
11-81). 
d. Brush pigtail connections at splice joints (Fig. 
11-80). 
—Current Draw—10-12 Amps. 
1. Check for open shunt field circuit. 
2. Check for broken gear. 


WIPER RUNS SLOW, VIBRATES AND 
CURRENT DRAW APPROX. 7-9 AMPS. 


1. Check for binds in gear train. 


2. Check for shorted armature (armature may be 
checked on a growler). 


WIPER SHUTS OFF BEFORE CRANK ARM 
REACHES PARK POSITION 


Wiper crank arm stops rotating immediately when 
jumper wire is disconnected from wiper terminal No. 
1 (Fig. 11-77). NOTE: When crank arm has reached 
park position the crank arm index grooves will line 
up approx. with the ridges on the gear box cover. 

Check for dirty, broken or bent park switch con- 
tacts. 


WIPER WILL NOT SHUT OFF 


Wiper crank arm fails to stop in park position when 
jumper wire is removed from wiper Terminal No. 1. 
Fig. 11-77. 

1. Check that park switch contacts are opening. 

2. Check for grounded condition in the internal 
motor lead that connects to terminal No. 1, Fig. 
11-77. 
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SECURE SPLICE CONNECTIONS 
IN BRUSH HOLDER BRACKETS. 
DO'NOT TAPE OR SOLDER 
THESE JOINTS. 


\ { 
Py 1 
AY 
Ad 
LJ 
9 
2 i 
® i 
e i] 
| 


TO WIPER TERMINAL BOARD | 


REMOVE BRUSH SPRING FROM SLOT 
AND PLACE IT IN GROOVE AS SHOWN 


Fig. 11-81 Brush Spring 
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GEAR BOX 

DISASSEMBLE 

1. Clamp crank arm in a vise and rernove crank 
arm retaining nut and arm (Fig. 11-83). 

2. Remove seal cap, retaining ring and end-play 
washers. 

NOTE: Seal cap should be cleaned andl re-packed 

with a water proof type grease before re-assembly. 


3. Drill out the gear box cover retaining rivets and 
remove cover from gear train. 


Sit CAUTION: Mark ground strap location for reas- 


Sv wiles bee sembly purposes. 
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NOTE: Screws, nuts and lockwashers for reassem- 
bling cover to wiper are contained in a service re- 
pair pkg., Part No. 4910591. 


4. Remove output gear and shaft assembly, then 


slide intermediate gear and pinion assembly off shaft. 
Fig. 11-82 End Play Washers (Fig. 11-83). 


5. Remove terminal board and park switch assem- 
bly as follows: 


ADJUSTMENTS a. Unsolder motor leads from terminals. 
Armature end play is automatically adjusted by the b. Drill out rivets that secure terminal] board and 
proper assembly of end play washers. See Fig. 11-82 park switch ground strap to plate. 
for proper assembly of end play washers. NOTE: Screws, nuts and washers for attaching a 


GEAR BOX COVER 


OUTPUT GEAR AND 
SHAFT INTERMEDIATE 


GEAR SHAFT 


RETAINER 


CRANK ARM 


INTERMEDIATE 
GEAR 
SEAL CAP GEAR BOX COVER 


NUT 


Fig. 11-83 Gear Box—Exploded View 
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TIE BOLTS 


END PLATE 


ARMATURE 


BRUSH PLATE AND 
MOUNTING BRACKET 


FRAME AND FIELD 
ASSEMBLY 


Fig. 11-84 Motor—Exploded View 


replacement terminal board-park switch assembly 
are included with the replacement assembly. 


ASSEMBLY 
Reverse steps 1 thru 7 except as noted: 
1. Reassembly of Gear Cover—Be sure cover is 


located properly over locating dowel pins and be sure 
to re-install ground strap and gasket. 


2. Reassembly of Crank Arm—Operate wiper to 
park position (Fig. 11-77) and install crank arm on 
output shaft so that identification marks line up with 
those in the cover. Clamp crank in vise before secur- 
ing the retaining nut. 


MOTOR SECTION 
DISASSEMBLE AND ASSEMBLE 
Refer to Fig. 11-84. 


1. Follow steps 1 thru 7(a) under gear box disas- 
sembly. 


2. Remove tie bolts. 


3. Release brush spring pressure against brushes as 
shown in Fig. 11-81. 


| 


4. Move brushes away from armature and slide 
armature out of frame and field assembly. Pull end 
cap assembly off armature. | 


5. Remove end play adjusting washers. 
To reassemble motor, reversé steps 1 thru 4 as re- 
quired. ! 
LUBRICATION 
Armature shafts and Bearings: 
Light grade machine oil | 
Gear Teeth (all): 


Delco Cam and Ball Bearing Lubricant 


WIPER SPECIFICATIONS 


Operating Test Voltage ....|............ 12 VDC 
Crank Arm Rotation (looking atarm)...... CCW 
Current Draw (Amps.) | 
No load ............... fanirina ree Stirs 3 Max. 
Dry windshield .........)............ 3.5 Max 
5-1 0 PO eo he ee SP 11.0 Max 
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WINDSHIELD WASHER PUMP—ONE SPEED WIPER 


PRINCIPLE OF OPERATION 


The pump is a positive displacement type, employ- 
ing a small bellows, bellows spring and valve arrange- 
ment. The pumping mechanism is actuated by a pin 
driven by the wiper. The programming (starting and 
completion of a wash cycle) is accomplished electri- 
cally and mechanically by a relay assembly and 
ratchet wheel arrangement. (See Fig. 11-85). 


Explanation of pump operation follows: 


WIPER ON—WASHER OFF 


When the washer pump is mounted on the wiper 
correctly, a pin on the lower side of the pump engages 
with a 4 lobe cam (Fig. 11-87). The pin is part of a 
spring loaded plate and ratchet pawl assembly and 
acts as a cam follower. Thus, with the wiper running, 
the pin actuates the plate and ratchet pawl assembly 
back and forth in a horizontal plane. Another pin, 
attached to the upper side of the plate and ratchet 
pawl assembly, extends through a slot in the bellows 
plunger arm. This pin moves freely back and forth in 
slot while the pumping mechanism is in the “lock-out” 
position and no pumping action occurs. 


The pump is in the “lock-out” position when the 
relay holding contacts are open and a tang on the 
plunger arm rests against the widest part of an eccen- 
tric ramp located on the lower surface of the ratchet 
wheel (Fig. 11-88). The tang holds the bellows 
plunger arm in a retracted position (bellows spring 
compressed) allowing the plunger arm actuator pin 


VALVE COIL AND POLE PLUNGER PLUNGER ARM 
ASSEMBLY ASSEMBLY ARM SLOT = ACTUATOR PIN 


RATCHET 
PAWL SPRING 


PLATE AND RATCHET 
PAWL ASSEMBLY 


BELLOWS PLUNGER ARM 


RATCHET WHEEL 
RATCHET WHEEL CLUTCH SPRING 


Fig. 11-85 Washer Pump Assembly 


on the plate and ratchet pawl assembly (Fig. 11-85) 
to move freely back and forth in the plunger arm 
slot and thus no pumping action occurs. 


The ratchet pawl is spring loaded to hold it away 
from engaging the ratchet wheel teeth until such time 
as the washer pump relay is energized by the dash 
switch washer button. 


TURNING THE WASHER ON 

Depressing the dash switch washer button closes 
the washer pump relay circuit to ground. (Refer to 
Fig. 11-89). (NOTE: If wiper was “off’’ the wiper 
switch is mechanically turned to the “On” position 
by the washer button.) 


With the washer relay coil energized, the ratchet 
pawl, which is normally held away from the ratchet 
wheel by a spring, is pulled toward the coil pole and 
engages the ratchet wheel teeth. The ratchet pawl and 
plate assembly, which moves back and forth continu- 
ously when the wiper is on, now starts to rotate the 
ratchet wheel (Fig. 11-90). 


When the ratchet wheel has been rotated one tooth, 


DRIVE CAM 


Fig. 11-86 Washer Pump Drive Cam 
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WASHER 
PUMP 
ACTUATOR 
PIN 


4 LOBE CAM 
(PRESS FIT ON 
OPPOSITE END OF 
CRANK ARM SHAFT) 


CRANK ARM SHAFT 


Fig. 11-87 Washer Pump Drive System 


two simultaneous functions occur (1) the eccentric 
ramp on the ratchet wheel is moved away from the 
plunger arm tang, releasing the pumping mechanism 


HOLDING 
CONTACTS 
OPEN 


TANG PLUNGER 
ARM 


Fig. 11-88 Washer Pump Assembly 


| ATTACH GRD. SIDE 
|OF POWER SOURCE 
|TO METAL FRAME 
|FOR BENCH TESTING 


Fig. 11-89 Pump Wiring Circuit 


from its “lock-out” position and (2) a set of holding 
contacts close, maintaining the ts circuit to ground. 
The contacts will stay closed until the ratchet wheel 


HOLDING 
CONTACTS 
CLOSED 


RATCHET PAWL 
ENGAGING 
RATCHET TEETH 


Fig. 11-90 Pump Contacts! and Ratchet Pawl 
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TO NOZZLE 


BELLOWS 
SPRING 


NOTE: VIEW SHOWS ONLY ONE OUTLET 


Fig. 11-91 Pumping Cycle (Exhaust) 


has been turned through 360° or 21 teeth, at which 
time the ratchet wheel will again open the contacts. 


PUMPING CYCLE 


(EXHAUST HALF OF PUMP STROKE): 


With the pumping mechanism released from its 
“lock-out” position, the bellows spring expands and 
collapses the bellows forcing water out two outlet 
valves (Fig. 11-91). The plunger arm, which 1s at- 
tached to the bellows, is pulled forward with the 
bellows and the back edge of the plunger arm slot 
moves up tight against the plunger arm actuator pin. 
(Refer to Figure 11-85 to identify plunger arm slot and 
pin.) The actuator pin, which was previously moving 
back and forth freely in the plunger arm slot, will 
now pull the plunger arm back and compress the 
bellows spring each time the pin actuates the plate 
and ratchet pawl assembly. 


(INTAKE HALF OF PUMP STROKE): 


Pulling the plunger arm back compresses the bel- 
lows spring (Fig. 11-92) and water is drawn into the 
bellows through the intake valve. During the intake 
of water, the exhaust or outlet valves are drawn tight 
against their seats. During each intake stroke of the 
pumping mechanism, the ratchet wheel is rotated one 
tooth. 


COMPLETION OF WASH CYCLE 


The wash cycle is completed when the electrical 
circuit to the relay coil is opened and the pumping 


PLUNGER INLET VALVE 


ARM 


BELLOWS 


FROM 
WASHER 


BELLOWS 
SPRING 


Fig. 11-92 Pumping Cycle (Intake) 


mechanism reaches its “‘lock-out’”’ position. This is ac- 
complished as follows: 


When the ratchet wheel has been rotated through 
360° or 21 teeth, the relay coil holding contacts are 
pushed open by a “hump” on the ratchet wheel. This 
opens the coil circuit and the spring loaded ratchet 
pawl moves away from the ratchet wheel preventing 
further rotation of the ratchet wheel. 


As the ratchet wheel rotates the tang on the bellows 
plunger arm starts to ride up the eccentric ramp on 
the lower surface of the ratchet wheel. The full “lock- 
out” position of the pumping mechanism is reached 
when the tang is up on the widest part of the ramp 
(Fig. 11-88). The tang reaches the “lock-out” position 
at the same time the relay coil holding contacts open. 


TROUBLE DIAGNOSIS 


Trouble shooting procedures are divided into two 
categories (1) Washer installed in car and (2) Washer 
detached. 


WASHER PUMP ON CAR 


WASHER INOPERATIVE: 
1. Check the following items: 
(1) Jar has adequate quantity of water solution. 


(2) Hoses are not damaged and hose connections 
are tight. 


(3) Screen at end of jar cover hose is not 
plugged. 
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(4) Electrical connections to washer pump and 
dash switch. 


(5) Nozzles are not plugged. 


2. If all items in Step 1 check out, start wiper motor 
only, then push washer button and listen for “click” 
as washer relay pulls in. If no “click” is heard, check 
for 12 volts at terminal No. 2 (Fig. 11-93). No 
voltage indicates defective wiring. If “click” is heard, 
proceed to Step 4. 


3. If correct voltage was found in step No. 2, con- 
nect a jumper wire from terminal No. 1 to ground 
(Fig. 11-93) and operate wiper. If washer relay 
“click” is heard and pump functions correctly, a 
defective dash switch or an open circuit between 
washer pump and dash switch is indicated—‘‘No 
Click” indicates an open relay coil. 


4. If relay “click” is heard in Step 2, listen for the 
soft clicking as the pump ratchet wheel is rotated. 
—If “soft clicking” is not heard, the pump mechanism 
is faulty and should be removed from the wiper motor 
and checked. 


—If soft clicking is heard but no pumping action 
occurs, replace the valve assembly and recheck pump. 


WASHER PUMP DETACHED 


CHECK PUMP OPERATION AS FOLLOWS: 


1. Remove washer pump cover and connect 12 volt 
power supply to washer pump as shown in Fig. 11-89. 
Connect jumper wire from terminal No. 1 to ground. 
Turn ratchet pawl to the position shown in Fig. 11-89. 
Ratchet pawl should be pulled toward relay pole and 
engage ratchet teeth. Failure to do as described above 
indicates an open relay coil. 


2. If relay and ratchet pawl perform correctly in 
Step 1, manually actuate the plate and ratchet pawl 
assembly to turn the ratchet wheel one tooth. Observe 
if relay holding contacts close (Fig. 11-90) and the 
pump plunger arm is released from its “lock-out” posi- 
tion. (Fig. 11-88 shows plunger arm in “lock-out” 
position.) 


3. Disconnect jumper wire from terminal No. 1. 
Relay coil should remain energized and hold ratchet 
pawl against ratchet wheel. Failure to do so indicates 
open or dirty holding contacts. 


4. If pump performs correctly in Step 3, continue 
to manually actuate the plate and ratchet pawl assem- 
bly until the ratchet wheel has been turned through 
360° or 21 teeth. After the ratchet wheel has been 


NO.2TO | NO.1T0O 
DASH SWITCH _ BATTERY 


NO. 1 TO 
DASH SWITCH 
NO. 2 TO 
BATTERY 


Fig. 11-93 Washer Pump Terminals 


rotated 21 teeth, the holding contacts should be opened 
by a “hump” on the wheel and the pump plunger arm 
should be in the “lock-out” position (Fig. 11-88). 


CHECK VALVE ASSEMBLY AS FOLLOWS: 


1. Attach a hose to the large or intake pipe. You 
should be able to blow thrqugh it but not draw 
through it. : 


2. Attach a hose individually to each of the small 
or exhaust pipes. You should he able to draw through 
them but not blow through them. 


If any of three valves allow air to pass in both 
directions, the valve assembly is defective. 


DISASSEMBLY PROCEDURES 
| 


RELAY 


1. Remove washer pump caver. 


2. Unsolder coil leads from terminals. (NOTE: No 
coil polarity is necessary when resoldering coil leads.) 


3. Remove coil retainer clip and slip coil assembly 
out of mounting bracket. | 
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BELLOWS AND 
SPRING HOUSING 


BELLOWS SPRING 


BELLOWS 


PLUNGER ARM 


NOZZLE ASSEMBLY 


Fig. 11-94 Washer Pump Exploded View 


RATCHET PAWL “lock-out”? position (See ‘Checking Washer Pump 


1. Remove washer pump cover. Detached”). 


2. Disengage spring from ratchet pawl. 3. Hold bellows plunger arm from moving, then 

push in against bottom of bellows with thumb and 

CAUTION: Be sure spring is properly assembled be- twist bellows 90°. This should release bellows and 
fore replacing washer pump cover. bellows spring. 


3. Remove “E”’ ring and slide ratchet pawl off shaft. 


VALVE ASSEMBLY ASSEMBLY PROCEDURES 
1. Remove the four screws that secure the valve In each of above cases, reverse procedure to as- 
assembly to the bellows housing. semble. 


CAUTION: If is sometimes necessary to carefully pry 
the bellows lip out of the valve body groove. 


SPECIFICATIONS 
BELLOWS (FIG.11-94) Number of “squirts” at full pressure ......... 12 
1. Remove nozzle assembly. Pressure (PSI) .................2.0.0.. vere VIHIS 


2. Manually operate pump to release pump from Coil Resistance (ohms) .................... 20 
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TWO-SPEED WIPER 


DESCRIPTION 


The two-speed system is called the “overlap” type 
and is so called because the blades are offset and 
actually overlap in the park position. This overlap- 
ping action is accomplished by a double pin drive in 
the wiper transmission and longer arms and blades. 
Because of the great wipe area of the overlap system 
a 2” stack wiper motor is used. 


Overlap type windshield wipers (Fig. 11-95) fea- 
ture a total of 3 feet of wiper blade action. The elec- 
tric motor is driven for constant operation and has 
two distinct speeds. Wipers operate at appoximately 
65 and 80 cycles per minute respectively for each 
speed. 


Wipe angle is approximately 91° and has an arm 
radius of 17 inches. The 18 inch long blades are in a 
depressed park position in proximity to the wind- 
shield moulding when the wiper is “off’’. 


OPERATION (FIG. 11-96) 


The nylon gear is driven by a worm on the end of 
the motor armature shaft. The drive plate containing 
the drive shaft (and having the crank arm on the 
other end) extends through the nylon gear in a hole 
placed off center of the gear. The drive pawl and lock 
pawl are located by the drive plate pivot pins, the 


MOUNTING GROMMETS 


MOTOR 
SECTION 


ARMATURE END PLAY 


ADJUSTING SCREW GROUND STRAP 


Fig. 11-95 Two Speed Wiper 


nylon gear guide gin pockets, and the spring. Con- 
trolling the starting, operating, stopping and parking 
of the unit are the latch arm, stop arm, relay and 
swich assembly. 


i 


WIRING | 

To operate the wiper, it is gnly necessary to turn 
the control knob on the dash to the “Lo” or “Hy” 
speed position. 


When the control is in the “Lo” position (Fig. 
11-97, the relay coil and shunt circuits are connected 
to ground at the dash. The relay armature pulls in, 
completing the series circuit to ground in the motor. 
This causes the motor to rotate at a relatively slow 
speed since current flow in the shunt winding is rela- 
tively high. | 


Placing the control in “Hi” (Fig. 11-98) opens the 
shunt circuit to ground at the dash control switch. 
The shunt field circuit is then, completed to ground 
through the resistor located on the wiper unit termi- 
nal board. This greatly reduces current flow in the 
shunt winding permitting motor speed to increase, 
Fig. 11-99. | 


STARTING | 

As the relay armature is pulled in, it pulls the 
latch arm out of the normal path of the gear assem- 
bly drive pawl (Fig. 11-96). Ag the wiper starts, only 
the nylon gear and eccentric . shaft start to rotate. 


GROUND STRAP | 


STOP PLATE 


HIGH SPEED Re LATCH 
RESISTOR D —-  e SPRING 


TERMINAL . <li: AEM 


DRIVE PLATE 
DRIVE PAWL 


PAWL SPRING 


Fig. 11-96 Wiper Drive Mechanism 
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The drive plate assembly, however, is held from 
rotating by the drive pawl pressure against the stop 
arm. 


After the nylon gear and eccentric shaft assembly 
have rotated approximately 180° the guide pins of 
the drive and lock pawl assemblies snap into their 
respective pockets in the nylon gear. This allows the 
drive pawl to clear the stop arm and the entire drive 
gear assembly then rotates as a unit. The wiper unit 
is now in its normal operating position. 


STOPPING AND PARK 


Turning the control to the off position at the dash 
opens the relay control coil circuit, which allows the 
spring loaded latch arm to move into the path of the 
drive pawl (Fig. 11-96). 


NOTE: The circuit to the motor is still closed 
mechanically in the relay control switch during this 
period of the parking cycle. 


When the drive pawl comes against the latch arm 
(Fig. 11-96), the drive plate, drive pawl and lock 
pawl are held from rotating; whereas the gear and 
eccentric shaft continue to rotate. The cam type 
action between the eccentric shaft and the drive plate 
shaft moves the drive plate and related parts in a 
direction toward the relay control switch. This causes 
the drive pawl to push against a relay control switch 
tab, which opens the circuit to the motor. 


WASHER OPERATION 


During normal operation of the wiper, the washer 
unit pumping mechanism is held in an idling position 
by a relay mechanism located in the washer assembly 
housing. 


Pushing the washer button on the dash control 
closes the washer relay circuit and mechanically 
operates the dash control switch to the “Lo” speed 
position. 


NOTE: If the wiper is turned on prior to pushing 
the washer button the wiper will operate at what- 
ever. speed the dash control was set at during the 
wash cycle. 


When the washer relay armature pulls in, the 
pumping mechanism is released from its idling posi- 
tion and starts to pump water. As the pumping mech- 
anism starts to pump water it also starts to rotate a 
21 tooth ratchet wheel. When the ratchet wheel has 
been rotated through the 21 teeth it returns the pump 
to its idling position. 


At the completion of a wash cycle the wiper must 
be turned off manually at the dash control. 


ARROWS INDICATE PATH OF CURRENT 


TO DASH CONTROL 


12 V SUPPLY 
GREEN 
TO DASH CONTROL 


SHUNT F. 


SERIES F. 
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Fig. 11-97 Wiring Circuit—‘‘Lo’’ Speed Operation of 
Two-Speed Overlap Windshield Wiper 


ARROWS INDICATE PATH OF CURRENT 


TO DASH CONTROL 
12 V SUPPLY 


TO DASH CONTROL 


YELLOW 


SERIES F. 


Fig. 11-98 Wiring Circuit—‘‘Hi’’ Speed Operation of 
Two-Speed Overlap Windshield Wiper 


THREE WAY CONN. SWITCH CONN. 


CIRCUIT . PANEL 
BREAKER SWITCH 


PARKING 
CONTACTS 


WIPER MOTOR IGNITION SWITCH 


Fig. 11-99 Wiring Diagram—Two Speed Overlap 
Windshield Wiper 


WIPER SWITCH—REPLACE (FIG. 11-78) 


1. Loosen Allen screw and remove kncb. 


2. Remove retaining nut securing shaft and es- 
cutcheon. 


3. Remove switch and disconnect terminals. 


4. To install, reverse above procedure. 


WIPER TRANSMISSIONS AND LINKAGE— 
REPLACE (FIG. 11-100) 


1. Remove arm and blade assemblies. 
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TRANSMISSION ASSEMBLY 


Fig. 11-100 Wiper Installation 


2. Remove fresh air intake grille. 


3. Remove wiper transmission and center support 
retaining screws. 


4. Remove retainer securing linkage which attaches 
to wiper motor crank. 


5. Remove wiper transmissions and linkage. 


6. To install, reverse above procedure. Make sure 
wiper blades are in park position after they are in- 
stalled. 


REMOVE WIPER 


1. Remove hoses and wire terminals connected to 
wiper unit. 


2. Remove retainer securing wiper crank to wiper 
transmission linkage. 


3. Remove screws securing wiper assembly to fire 
wall. 


INSTALL WIPER 
1. Make sure gasket is on motor (Fig. 11-100). 


2. Install wiper assembly on fire wall and secure. 


3. Connect wire terminals and hoses. 


4. Connect wiper crank to wiper transmission arm. 


MOTOR 
DISASSEMBLE (FIG. 11-101) 


1. Remove the two motor tie bolts. 
2. Remove the armature end+play adjusting screw. 


3. Strike steel case lightly with mallet to partially 
loosen it from die cast housing and motor field. 


4. Insert a tool through the armature adjusting 
screw opening and push against the end of the arma- 
ture shaft to back off the case. This will retain the 
armature commutator in position between the brushes 
until ready to separate the armature from the case, 
avoiding damage to the parts. : 


5, Pull the armature out of the case and remove the 
brush springs, felt washer, thrust washer, thrust plate, 
and rubber thrust disc (Fig. 11-102) from the case 
assembly bearing as required. | 

6. The field assembly is préssed into the housing 
and should not be removed unless replacement is 
necessary. If replacement is mecessary, proceed as 
follows: | 
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THRUST 
BALL 


RUBBER 
DISC 


ARMATURE 


Fig. 11-101 Motor Case Removed 


a. Cut the black and yellow leads that extend 
through the die cast housing in a location con- 
venient for splicing. 


b. Cut the internal field lead enclosed in black 
plastic tubing approximately two inches from the 
brush holder to which it is attached. 


c. Scribe a reference line along the side of the 
housing and field for reassembly purposes. 


d. Install puller J-2623 or J-7844 and remove 
field from case. 


ASSEMBLE 


1. Install field assembly as follows if removed for 
replacement. 


a. Scribe a reference line on the replacement 
field in the approximate same location as the one 
scribed on the original field (step 6c under “Dis- 
assemble Motor’’). 


b. Align the field and housing according to the 
reference lines and start the field in the housing. 


c. Push the field in the housing until it bottoms 
against the machined ridge. 


d. Shorten as required and splice the replace- 
ment field leads to those leads cut in steps 6a and 
6b under “Disassemble Motor.” 


2. Assemble rubber disc, thrust plate, and felt 
washer into the case as shown. 


NOTE: Thrust ball (located in end of armature 
shaft) is retained by grease. If it came out during 
disassembly, reinstall it into the end of the shaft 
using a heavy grease as a retainer. 


Fig. 11-102 Armature—Exploded View 


3. Install brush spring in brush guide. 


4. Compress spring with pencil or similar pointed 
tool on one side. 


5. Insert brush in guide. 


6. Install brush retainer spring (Fig. 11-103) over 
entire length of guide to retain brush. 


7. Install opposite brush spring in brush guide. 


8. Compress spring with pencil or similar pointed 
tool. 


9. Insert brush in guide. 


10. Insert second brush retainer spring (Fig. 
11-104) between brush faces and remove retainer 
spring previously installed. 


11. Be sure steel thrust ball is located in commu- 
tator end of armature shaft, lubricate armature shaft 
and thrust ball with a high melting point grease and 
install armature shaft in case assembly bearing. 


12. Remove the brush retainer spring. 


BRUSH 
RETAINERS 
SPRING 


7890 


Fig. 11-103 Retainer Holding Brush in Place 
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Fig. 11-104 Retainer in Position for 
Armature Installation 


13. Maintaining the armature in its assembled posi- 
tion in the case, start the armature worm shaft 
through the field and housing bearing until it starts 
to mesh with the worm gear. 

NOTE: It may be necessary at this point to rotate 

the armature slightly before the worm will engage 

with the worm gear. 

14. Rotate the case as required to align the holes 
in the case with those in the housing. 

15. Being very careful not to pinch any of the 
motor leads between the case and edge of the field, 
push the case onto the field until it butts against the 
housing. 

16. Secure the case to the housing with the two tie 
bolts. 

17. Install end-play adjusting screw finger tight, 
back off % turn and tighten lock nut. 


GEAR BOX 


The gear box section (Fig. 11-105) is subdivided 
into two areas, (A) The relay control and latch 
mechanism and (B) The drive gear mechanism. 


RELAY CONTROL AND LATCH MECHANISM: 


DISASSEMBLE: 
1. Remove the four screws which secure the gear 
box cover or washer pump assembly to the gear box. 
2. Disconnect coil spring, remove E-ring and lift 
the latch and follower assembly off the pivot pin and 
relay armature. 


3. Remove the stop assembly retaining screw. This 
will permit the stop assembly to be moved as neces- 
sary to allow clearance for removing the relay control 
assembly. 


4. Remove the two screws that secure the relay 
control assembly. 


5. Lift the relay control sans out of the gear 
box and unsolder leads as required. 


ASSEMBLE: 


Solder existing green and yellow wiper leads to 
relay control switch and solder the relay coil lead 
to the wiper unit terminal board and reverse dis- 
assembly procedure. 


DRIVE GEAR MECHANISM 
DISASSEMBLE: | 
1. Remove the crank arm retaining nut. 


2. Remove crank arm and rubber seal. 


3. Remove the retaining ring, end play washers, 
shield, and spacer washer. 


4. Follow steps 1 through 3 under “Relay Control 
and Latch Mechanism Disassembly.” 

5. Remove gear mechanism from the gear box and 
slide spacer washer off the gear assembly eccentric 
shaft. | 

6. Slide the drive plate and shaft assembly out of 
the gear assembly, remove the lock and drive pawls, 
and remove the coil spring. | 


ASSEMBLE: 

1. Assemble lock and drive pawls to the shaft and 
drive plate assembly. : 

2. Install the assembled parts in the gear and ec- 
centric shaft. 

3. Hold the gear and drive plate assembly in this 
relative position until installed in housing since no 
retainer is used and accidental disassembly can easily 
occur. 


4. Connect the coil tension spring between the lock 
and drive pawls. 


5. Reinstall spacer washer on eccentric shaft of gear. 


6. Reinstall gear mechanism in the housing as 
shown. | 

7. Reassemble parts removed in Steps 1 through 4 
under drive gear disassembly. 

NOTE: The crank arm is installed so that it 

“points” to the side of the drive plate opposite 

to that on which the coil spring between the lock 

and drive pawls is located. — 


End play should be .005” max. End play washers 
should be added as required. | 


11-76 1963 PONTIAC CHASSIS SHOP MANUAL 


1. Drive Plate and Shaft Assy. 6. Spacer Washer 
2. Lock Pawl 7. E-Ring 

3. Drive Pawl 8. Spacer Washer 
4. Spring 9. Retaining Screw 
5. Gear and Tube 10. Latch Arm 


11. Spring 16. Retaining Ring 
12. Spacer Washer 17. Seal Cap 

13. Spacer Washer 18. Crank Arm 
14. Shield 19. Nut 


15. End Play Washers 


Fig. 11-105 Two Speed Wiper—Exploded View 


WINDSHIELD WASHER PUMP—REPLACE 


The washer pump assembly is serviced as a com- 
plete unit. To replace the washer pump assembly pro- 
ceed as follows: 


1. Remove wiper unit from car. 


2. Remove the four (4) screws that secure the 


washer pump and cover assembly to the gear box. 


3. Install washer pump and cover assembly so that 
the slot in the washer pump cam arm fits over the pin 
on the wiper unit drive plate. 


4. Reinstall the four screws that secure the washer 
pump assembly to the wiper gear box. 
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WIPER OPERATIONAL CHECKS ON CAR 


Testing the wiper while installed on the car con- 
sist of checking out the body wiring, dash control and 
wiper linkage. 


BODY WIRING 


1. Make sure body wiring is properly connected to 
the wiper unit and dash switch. 


2. Check the wiper unit ground strap making sure 
it is securely connected under wiper unit cover screw 
and to body. 


3. With ignition switch turned on, check for 12 
volts at center or No. 2 terminal of wiper unit termi- 
nal board. If unit is equipped with washer pump, 
check also for 12 volts at the brown lead terminal 
which connects to washer pump. 


DASH SWITCH 


1. Check dash switch mounting. Loose mounting 
can cause an intermittent operating condition when 
using the wiper. 


2. To determine if dash switch or power is faulty, 
try operating wiper independently of dash switch as 
follows: 


Connect 12 volt supply to center or No. 2 terminal 
of wiper terminal board and connect a jumper wire 
from terminal No. 1 (next to cover) to ground. Wiper 
should operate in “Hi” speed. 


To check “Lo” speed operation, connect an addi- 
tional jumper wire from terminal No. 3 to ground. 


3. To determine if washer pump unit or the button 
is faulty, operate washer pump independently of 
washer switch as follows: 


Operate wiper unit as explained in Step 2 above 
and connect 12 volts to either of the washer pump 
terminals. Connect a jumper wire from the other ter- 
minal to ground. 


WIPER LINKAGE 


Remove necessary body parts to gain access to 
wiper unit crank arm and transmission link rods. Dis- 
connect transmission link arms from crank arm and 
manually operate each wiper transmission to locate 
either a binding condition or faulty transmission. 


INSTALLING DRIVE ARM 


The slotted hole in drive arm must engage rectan- 
gular shoulder on the wiper transmission shaft to 
ensure the park position, wipe pattern and synchro- 
nization of wiper arms will be correct. If drive arm 
does not fully engage shoulder on motor shaft it will 
only be held temporarily by friction of the retaining 


nut, and wipers will operate only through a few cycles 
before nut becomes loose. | 


Check installation of drive arm. Nut must be from 


flush to one thread below end of wiper transmission 
shaft. | 


NOTE: Drive (crank) arm must be installed with 
motor in park position (link end of arm toward 
driver side). ! 


WIPER OPERATIONAL CHECKS ON BENCH 
RELAY CONTROL—LATCH MECHANISM 


Remove gear box cover or washer pump assembly 
to gain access to relay control and latching mecha- 
nism. To prevent motor from running, disconnect 
yellow lead from relay control gwitch. 


Manually operate the relay armature to check that 
latch arm and attaching parts move freely. 


RELAY CONTROL ASSEMBLY 


1. Circuit to Relay Coil—Cannect 12 volt supply 
to wiper as follows: (+) to center of No. 2 terminal 
and (—) to housing. Check fpr 12 volts at switch 
terminal to which the green lead is attached. No 
voltage indicates an open lead circuit breaker or a 
broken brown or green lead. 


2. Relay Coil—If circuit to relay coil checks out 
leave 12 volt supply connected as explained in Step 
1 above and connect a jumper wire from terminal No. 
1 to housing. Failure of relay armature to pull in in- 
dicates a weak or open relay’ coil. (Recheck for a 
binding condition in the latching mechanism.) 


3. Relay Switch—If steps 1 and 2 above check out 
correctly, proceed as follows: 


a. Leave battery and jumper wire connected as 
described in Steps 1 and 2 and check for 12 volts 
at switch terminal to which the yellow lead at- 
taches. If relay pulls in properly and no voltage 
reading is obtained a defective switch is indicated. 


b. Disconnect jumper wire between terminal No. 
1 to ground and check that relay armature moves 
away from coil pole. ! 


NOTE: If wiper gear mechanism is in full park 
position, disconnect the coil spring that connects 
between the gear assembly drive and lock pawls to 
release the pressure of the drive pawl switch actu- 
ator against the switch tab. Check for 12 volts at 
switch terminal to which yellow lead attaches. No 
voltage reading indicates a defective relay switch. 


c. Leave voltmeter connected as described in 
Step b above and manually push the switch stop 
tab toward the relay coil. If voltage reading is still 
obtained a defective switch is indicated. 
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MOTOR CHECKS 


For the motor checks disassemble the motor but 
leave the field assembly in the housing. 


ARMATURE 


Ground, Open or Shorted—Checking adjacent com- 
mutator bars with test prods from a 12 volt source 
and noting variations in reading should locate trouble 
in the armature. 


CASE AND BRUSH ASSEMBLY 

Inspect the case and brush assembly for the follow- 
ing items: 

a. Brushes worn or binding in their respective hold- 
ers 

b. Defective brush springs 

c. Loose solder joints 


d. Dirty or defective circuit breaker contacts 


FIELD ASSEMBLY 


Open Test—Disconnect yellow lead from relay con- 
trol switch and connect an ohmmeter between the 
yellow lead and the brush holder to which the internal 
field lead connects. No reading indicates an open 
series field. 

Next connect an ohmmeter between the yellow lead 
and the terminal to which the black motor lead at- 
taches. No reading indicates an open shunt field. 


OPERATING WIPER—BENCH (Fig. 11-106) 


CAUTION: Be sure brass ground strap is connected 
to wiper housing. 


LOW SPEED-AS SHOWN 

HI SPEED -DISCONNECT JUMPER 
FROM TERMINAL 3 

SHUT OFF - RECONNECT JUMPER 

OR PARK TO TERMINAL 3 AND 
DISCONNECT IT FROM 
TERMINAL 1 


7 


12 V SUPPL 


Fig. 11-106 Bench Test 


“Lo” Speed—Connect 12 volt supply to center or 
No. 2 terminal and ground housing. Connect jumper 
wires from terminals 1 and 3 to ground. 


“Hi” Speed—Disconnect jumper wire from termi- 
nal No. 3. 


Stop—Reconnect jumper from terminal No. 3 to 
ground and disconnect jumper from terminal No. 1. 


CONDITION 


Wiper inoperative 


TROUBLE DIAGNOSIS 


POSSIBLE CAUSE 


. No power supply (12 V) at 


wiper. 


. Wiper ground strap loose or dis- 


connected. 


. Inoperative dash switch. 


. Wiper unit latching mechanism 


binding. 


. Inoperative relay control. 


. Inoperative wiper motor. 


. Drive shaft siezed in eccentric 


gear shaft. 


REMEDY 


. Check circuit from power source 


to wiper. 


. Connect ground strap securely 


to body. 


. See dash switch checking pro- 


cedure. 


. See wiper latching mechanism 


checking procedure. 


. See relay control checking pro- 


cedure. 


. See wiper motor checking pro- 


cedure. 


. Free up shaft or replace parts. 
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CONDITION 


Wiper will not shut off. 


Excessive speed in “Hi” speed range 
but operates normal in “‘Lo” speed. 


Wiper operates in “Lo” speed only. 


Wiper operates in “Hi” speed only 


POSSIBLE CAUSE 
1. Wiper unit latching mechanism 
binding. 
2. Relay switch contacts shorting. 


3. (Relay coil grounded.) 


4. Drive pawl tab broken. 
5. Drive pawl spring broken. 


1. Resistor on wiper terminal board 
open, or rivets loose. 


1. Inoperative dash switch. 


2. Black lead between dash switch 
and wiper terminal board 
grounded. 


3. Wiper motor black lead inter- 
nally grounded. 


1. Dash switch inoperative. 


REMEDY 
1. Free up latching mechanism and 
lubricate ap required. 
2. Replace relay control. 


3. See relay control checking pro- 
cedure. | 


Replace drive pawl. 
5. Replace spring. 


1. Replace terminal board assem- 
bly. | 
1. See dash switch checking pro- 


cedure. 


2. Check body wiring to locate 
grounded condition and repair 
as required. 


3. Disassemble wiper as required 
to locate and repair grounded 
condition. : 


1. See dash switch checking pro- 


and wiper will not shut off (re- 
cycles). 2 


3. Shunt field open. 


Transmission noise. 


Blades don’t park, stop any place. 


. Black lead between dash switch 
and wiper unit open. 


Add end play washers to obtain 
.055” max. end play. 


Replace relay switch assembly. 


cedure. 


2. Repair black lead as required. 


3. Repair or!replace field. 


Excessive end play in idle shaft 
and/or reversing link shaft. 


Incperative relay switch. 


WINDSHIELD WASHER PUMP—TWO SPEED WIPER 


DESCRIPTION 


The windshield washer pump used with the two- 
speed wiper is equipped with a four lobe rotor cam. 
It consists of a relay, pump assembly, valve assem- 
bly and related parts assembled in a casting which 


attaches directly to the wiper gear box. 


OPERATION 
When the washer pump assembly (Fig. 11-107) is 
mounted on the wiper correctly, a pin on the drive 
plate fits into the slot of washer rotor cam. 
Thus when the wiper is operated this rotor cam is 


always turning with the wiper gear. 


WIPER ON—WASHER OFF 

As the rotor cam rotates, it actuates a spring loaded 
lever and pin assembly to which a ratchet arm is at- 
tached (Fig. 11-108). . 


The lever arm pin extends into the slot of a spring 
loaded plunger arm. The spring loaded plunger arm 
which is attached to the pumping bellows, is held in 
a retracted position (spring compressed) by an ec- 
centric on the ratchet wheel when the pump is idling 
(Fig. 11-109). | 


Thus while the pumping mechanism is idling the 


lever arm pin can move freely back and forth in the 


plunger arm slot and no pumping action occurs. The 
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Fig. 11-107 Washer Pump 


ratchet arm, which extends through an opening in 
the relay armature, is prevented from rotating the 
ratchet wheel by the relay armature. 


WIPER ON—WASHER ON 


When the washer button on the dash is pushed in 
to start the washer the circuit to the washer pump 
relay coil is closed to ground. The relay armature 
then pulls in and is held in the energized position by 
a wire stop (Fig. 11-110). 


The ratchet arm, which previously was moving 
freely back and forth through the armature opening 
now drops out of the opening and starts to rotate the 
ratchet wheel. 


As the ratchet wheel is rotated, the eccentric is 
moved away from the plunger arm tang releasing the 
plunger arm for pumping action (Fig. 11-111). 


The plunger arm being spring loaded, now moves in 
a direction toward the bellows and collapses the bel- 
lows forcing the water in the bellows out through the 
outlet valves to the nozzles (exhaust stroke). See Fig. 
11-112. At the same time the edge of the plunger 
arm slot moves up tight against the lever arm pin. As 


Fig. 11-108 Pump Tab 


LEVER ARM 


f~ Tica 


a. ARM 


; R 
SPRING om | RELAY ARMATURE 


PUMPING BELLOWS 


LEVER 
PIN ix - 


PLUNGER 
SLOT 


ECCENTRIC 


Fig. 11-109 Engaged Position 


the rotor cam is turned each lobe (4) actuates the 
lever arm which in turn pulls the plunger arm back 
compressing the spring. While the plunger arm is 
being pulled back (suction stroke) water is drawn in 
through the inlet valve (Fig. 11-113). As the high 
point of each lobe is passed, the plunger arm spring 
pulls the plunger arm toward the bellows. This col- 
lapses the bellows and forces water out through the 
outlet valve (exhaust stroke). 


Thus for each revolution of the wiper gear and/or 
rotor cam there are four pumping strokes. For each 
pumping stroke the ratchet wheel is actuated or 
turned one tooth by the ratchet arm. 


As the ratchet wheel turns the eccentric (Fig. 11- 
114) pushes the wire stop out of the way of the relay 
armature. This allows the armature to partially drop 
so that the armature tab rests against the edge of the 


ratchet wheel. 
: TAB ln 


STOP 


Fig. 11-110 Pump Stop 
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Henares Ne 


~ 


Fig. 11-111 Plunger Arm Release 


After the ratchet wheel has been rotated about 12 
teeth, the ratchet wheel eccentric starts to interfere 
with the plunger arm tang (Fig. 11-109). This re- 
sults in shorter pumping strokes and thus smaller 
‘“‘squirts” out the nozzles. 


When the ratchet wheel has been turned through 
360° or 21 teeth, two simultaneous functions occur as 
the wash cycle is completed. (1) Relay armature tab 
drops into the ratchet wheel slot allowing the ratchet 
arm to enter the armature opening preventing further 
ratchet wheel rotation. (2) The ratchet wheel eccen- 
tric has moved into a position which holds the 
plunger arm in a retracted position preventing fur- 
ther pumping action. The pump is now back idling. 


CHECKING PROCEDURES 


CHECKING THE WASHER PUMP ON THE CAR 


WASHER PUMP INOPERATIVE 


1. Inspect all washer hoses and hose connections. 
Check screen at end of jar cover tube and see 
if adequate supply of washer solution is in jar. 


2. If items in step 1 check out, start wiper motor 
first then push washer button and listen for 
“click” as washer relay pulls in. If no “click” is 


RATCHET 


RATCHET INLET VALVE 
WHEEL 


Fig. 11-112 Exhaust Stroke 


INLET VALVE 


Fig. 11-113 Suction Stroke 


heard, check power supply (12 V) at washer 
pump wiring connector. No voltage indicates 
shorted or inoperative car wiring. 


3. If correct voltage reading was obtained in step 


2, start wiper first then connect 12 volt supply 
to one wiper terminal and ground the other. If 
washer relay “click” is heard, an inoperative 
dash switch is indicated. 


4. If washer relay click is not heard in step 3, a 


faulty washer pump relay coil is indicated. 


5. If relay click was heard in step 3 and pump still 


does not pump water, an inoperative valve 
assembly is indicated. 


NOTE: Listen for soft clicking as washer pump 
ratchet wheel is rotated through a cycle. 


Fig. 11-114 Pump) Eccentric 
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BELLOWS 
ACTUATOR 


BELLOWS SPRING VALVE 
SPRING RETAINER BELLOWS ASSEMBLY 


Fig. 11-115 Washer Pump—Exploded View 


WASHER PUMPS CONTINUOUSLY WHEN WASHER PUMP DISASSEMBLY PROCEDURES 
WIPER IS “ON” 
RELAY TERMINAL BOARD ASSEMBLY 


1. Disconnect wiring from washer pump. If pump 


o5 1. Remove re erminal r 
shuts off, trouble is located in the wiring or move relay tetmunal:board cover 


switch. 2. Slide spring clip off relay mounting stud. 
2. If pump fails to shut off in step 1, remove pump 3. Rotate nylon rotor cam to free ratchet pawl 


assembly: ‘from car for further chécking. (Gee from relay armature and lift out relay terminal 


board. 
below.) ee 
4. Save terminal insulator for reassembly. 
CHECKING DETACHED WASHER PUMP 5. To oan relay aeseinbly, Hold welay enna: 
ture against the coil pole and position the coil 
1. Connect 12 volt supply to one washer terminal mounting stud in the casting slot. 
and ground the other. Manually rotate the rotor 6. Reinstall spring clip on mounting stud. 


cam and observe if relay armature pulls in 


Get Al 7. A le insul iti 
(Fig. 11-110). Failure of relay to pull in indicates Sle an tem Ovey seminal and. posion 


; ; terminal board. 
an open relay coil or poor solder connections. 

a 8. Manually rotate washer pump nylon cam 

2. If relay pulled in in step 1, manually rotate through a cycle (ratchet rotated 21 teeth) to 

the rotor cam (CCW looking at rotor) through check if pump is operating correctly as ex- 
a complete cycle (ratchet wheel rotated through plained under pump operation. 
360° or 21 teeth) carefully observing if per- 
formance matches that as explained under VALVE ASSEMBLY 


washer operation. 
1. Remove the four screws that secure the valve 


Binds or any other type of malfunction can assembly to the housing (Fig. 11-115) and 
usually be located in this manner. gently pry the bellows lip out of the valve body. 
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BELLOWS REPLACEMENT out of the housing. 
1. Remove valve assembly. 3. Place an obstruction (small block of wood) be- 
ne, tate tween cam lever arm and housing. 
2. If pump is in idling postion, release it as fol- | 
lows: Push relay armature toward relay coil 4. Push in against bottom of bellows and turn 
. Dp . 
so that wire stop spring engages it, then manually bellows approxmnatcly 90) . This should release 
rotate nylon rotor cam until pumping action can bellows trom: pumping atm: 
be felt. The bellows should now extend partially 5. Reassemble by reversing, the above procedure. 
SPECIFICATIONS 
Synchro-Mesh Hydra-Matic | Heavy-Duty 
458 558 | 570 


Battery Model 


ee ew ee 


Capacity at 20 hr. rate, amp.-hr. .... 53 61 | 72 


Heavy Duty & | 


Standard and Circ-L-Aire | Transistor 
Super Duty Conditioning | Ignition 
Alternator Model .................... 1100634-36 1100621 1100648 
Rated Output ..................... 42 amps., 14 V. 52 amps., 14 V. | 52 amps., 14 V. 
COlMMOUESUE ies. Serer ee Wine ee ced cede | 
Amps. @ Alternator rpm ........ 28 @ 2000 32 @ 2000 : 32 @ 2000 
Amps. @ Alternator rpm ........ 40 @ 5000 50 @ 5000 50 @ 5000 
Field Current Draw ............... 1.9-2.3 amps. 1.9-2.3 amps. 2.8-3.2 amps. 
12 V., 80°F. 12 V., 80°F. 12 V., 80°F. 
Regulator Model .................... 1119511 1119511 1116365 
Voltage Regulator: | 
Air Gap, In. 0.00.0... eee. 057 057 
Upper Contact Opening, In. ...... 015 015 
Normal Range (125°F) volts .... 13.5-14.4 13.5-14.4 
Regular Fuel Premium Fuel 
Cranking (Starter) Motor Model .............. 1107791 1107781 
Brush Spring Tension, oz. ................. 35 35 
Resistance Test (Armature Locked): 
WOlES: 2 cea. a. ats fo eben iys ak Se ea es 3.5 2.0 
PANDELES: esc, het BG APS eet ERE Eee Ses 300-360 290 - 370 


“EK” Engine with Circ-L-Aire Conditioning Uses 1107781 
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SPECIFICATIONS (Cont.) 


Solenoid Switch Model 


SY 


Hold-in Winding (at 10 volts) 
Both Windings (at 10 volts) 


ee ey 


Distributor Model 


2 Sy 


Rotation Viewed From Cap End 
Cam Angle, set to 
TANCE — 6 Sk. Sade’ wt ees 

Condenser Capacity, mfd. ................ 
Centrifugal Advance (Dist. Degrees) 
Start 


a 


re ry 
a SS a 
Ce SS 


SS i 


Vacuum Control—Model 


CY 


Inches of Mercury to start advance 
Inches of Mercury for full advance 
Maximum Advance (Dist.) 


Cr 


) 


Ignition Coil Model 


Ce 


Primary Resistance, Ohms (75°F) ......... 
Secondary Resistance, Ohms (75°F) 


re 


SP 2 


On 
eS SS 2 
Ce SS i SO 


a 


Ignition Resistor Wire 


Resistance at 80°F. Ohms 


 ? 


Horns 
BME. pbintnd SiR ORGS ene ELSE Banas 
Relays 
Delco Application Type 
537722 Air-Cond. Control 
1115821 All Horn 
1115820 All Safeguard 


*Adjust to buzz at .05-.07 amps. @ 13.5-14.5 volts. 


1119798 


10.5 - 12.5 amps. 


42 - 49 amps. 


1110997 


C-C 
30° 
28°-32° 
.18-.23 
Deg. RPM 
0-2 450 
6-8 1050 


9-11 1800 


1116173 


6-8 
13-15 
10° 


1115133 


1.81-1.95 
7200-9500 


A.C. 


14MM 
458 
035” 


15-25 Ib. ft. 


1.32 


Model 


9000397 
9000398 


Air Gap 


Point Closed 


015” 
020” 
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1114257 
15.5 - 17.5 amps. 
47 - 54 amps. 
Transistor 
1110996 1111027 
C-C C-C 
30° 
28° -32° 
.18-.23 
Deg. RPM Deg. RPM 
0-2 400 0-2 425 
4-6 750 7-9 1000 
7-9 1000 
8-10 1450 9-11 1600 
1116172 1116172 
8-10 8-10 
15-17 15-17 
10° 10° 
1115133 1115180 
1.81-1.95 ,38-.51 
7200-9500 8200-12400 
A.C. A.C. 
14MM 14MM 
45S 45S 
035” 035” 
15-25 lb. ft. 15-25 lb. ft. 
1.32 1.32 
Type Ampere Draw 
Low Note 8-11 amp. 12.5V 
High Note 8-11 amp. 12.5V 
Point Closing 
Opening Voltage, V 
.020” 7-9 
018” 1.5-9.5 
.020-.030 * 
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PONTIAC FUSE CHART 


CATALINA, STAR CHIEF, FUSE CAPACITY | STANDARD (S) 
BONNEVILLE & GRAND PRIX SERIES FUSE TYPE AMPS. | OPTIONAL (O) 


| osFeE | 
ee ee ee 
Instrument Lamps ae 
Console Courtesy and Compartment Lamps | SFE | 

Dome and/or Quarter Lamps (Exc. Conv.) | SFE | 

Courtesy Lamps | SFE | 
Clock Power | SFE | 
Clock Lamps | SFE | 
Compass Lamp | SFE | 
Tachometer Lamp | SFE | 
Electric Windshield Wiper Motor & Pump 
Ignition Key Lamp | SFE 
Lighting Control Rheostat | SFE 
Stop Lamps | SFE | 
Direction Signals and Indicator | SFE | 


Ash Tray Lamp & Lighter Lamp | SFE | 


Windshield Washer 3AG or AGC 


Circ-L-Aire Conditioner Control Lamp | SFE 


Circ-L-Aire Conditioner Power and Blower Motor | 3AG or AGC 
Heater Control Lamp 


Heater Blower Motor | 


Hydra-Matic Indicator Lamp 


Glove Box Lamp 


Underhood and Underhood Utility Lamp SFE 
Safe Guard Speedometer Circuit | 
and Low Fuel Lamp 20 


Back- oe Lamps 3AG or AGC 


Spot Lamp 


Cigar lighter fuse or circuit breaker is located on forward end of lighter housing. Capacity is the result of heat 
from the heater element and the amps. used. 


Electric windshield wiper motor has an internal circuit breaker (2 Speed Only). 


Lighting switch circuit breaker will carry a 22 amp. load continuously. Will open with 85 amps. within 30 to 
60 seconds. 
Fuse block is located on passenger side of dash, left side of car. | 


Circ-L-Aire Conditioning Power—One 30 amp. fuse inline fuse holder. On and off with ignition switch. 


Power window motors, seat motors, and tailgate window motors—40 amp. circuit breaker on junction block on 
l.s. fender skirt; direct connection to battery. Only one circuit breaker required for any cambination. 
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STANDARD EQUIPMENT 


SPECIAL ORDER EQUIPMENT 


LAMP USAGE 
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TRADE NO. 


Head (37.5W) 4001 
Head (37.5-50W) Type 2 SB 
Head (37.5-50W) Type 2 XXB 
Park and Direction Signal 1034 
Tail, Stop and Direction Signal 1034 
Direction Signal Indicator (Catalina) 57 
License 67 
Instruments (Illumination) 57 
Oil Pressure Indicator (Catalina) 57 
_Temperature Gauge (Catalina) 57 
Headlamp Beam Indicator (Catalina) 57 
Ignition Key 53 
Clock 57 
Dome or Side Roof (Hard tops) 90 
Courtesy (Entrance) 89 
Console Compartment 57 
Console Courtesy 89 
Rear Seat Arm Rest 68 
Tachometer 57 
Circ-L-Aire Conditioner Control 1895 
Safeguard Speedo Warning (w/Air Cond.) _ 1895 
Ash Container and Cigar Lighter 53 
Back-Up 1073 
Compass 53 
Courtesy (Rear Quarter) 68 
Courtesy (9 Pass. Sta. Wgn. R.) 90 
Dome (with reading lamp) 1004 
Heater Control 7. 
Hydra-Matic Indicator 57 
Inst. Panel Compartment 57 
Luggage Compartment and Utility 1003 
Underhood and Utility 93 
Parking Brake Warning Hd 
Radio Dial 57 
Spot Lamp 4404 SB 
Safeguard Speedo Dial Warning 57 
Low Fuel Warning 55 
Clock* 57 
Reading Lamp 04 IF 
Console Compartment 57 
Console Courtesy 89 
Tachometer 37 


*1 on Air Conditioned Cars 


SHOP MANUAL 


DOMESTIC 


Cat. Sedans 
& H. T. Cpe. 
H. D. Chassis 


Sta. Wgns. 
Star Chief 
Sedan 
Star Chief 
H. T. Sed. 
Bonneville 
Hardtops 
Bonneville 
Sta. Wgn. 
Bonneville 
Conv. Cpe. 
Bonneville 


Conv. Cpe. 


Catalina 
Catalina 


_ 
— 


Grand Prix 


: 


—" 
| 
E 


Right Rule 


EXPORT 


Left Rule 
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SPECIAL TOOLS 


: t 
J-6788-01 


[e 


J-9782 Regulator Connector Adapter 

J-9183 Strap Wrench 

J-21268 Alternator Belt Tensioner 

J-6788-01 Carburetor and Distributor Adjusting Tool 
J-7099 25 OHM Rheostat 

J-9717 Diode Remover Tools 

J-9600-2 Diode Installer 


Fig. 11-116 


J-7844 
J-7590 


J-5414 
or 
J-8653 


J-5893-A 
J-7890 


Special Tools 


— -J-21268 


J-9717 J-9600-2 


(\ 


J-5893-A J-7890 


W/S Wiper Motor Field Coil Puller 


Alternator Regulator Service Set 
Instrument Panel Nut Wrench 


Ignition Switch Spanner Wrench 
W/S Wiper Motor Brush Retainer 
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CIRC-L-AIRE HEATER 


GENERAL DESCRIPTION 


Pontiac’s heating and defroster system provides 
rapid warm-up sensation and even distribution of 
warmed air to all parts of the car. All air entering 
the system is taken through hood high cowl vents 
providing air with a minimum of dust, foreign mate- 
rial and undesirable fumes. 


The use of outside air ean provides constant 
and rapidly changing air inside the car, eliminating 
a smoke-filled interior to keep the occupants comfort- 
able. | 


The driver has fingertip control of the temperature 
of the warmed air entering the car. When heated air 
is desired, the blower forces air taken from the hood 
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HEATED AIR OUTLET ae a 


Fig. 12-1 


high cowl air inlet housing through the heater core 
and then through an air distributing system to the air 
outlets (Fig. 12-1). 


The design of the heater and defroster system, its 
valves and controls permits a method of obtaining 
four different amounts of forced air flow for ven- 
tilation. 


AIR OUTLETS AND CONTROLS 


AIR OUTLETS 

Heated air enters the interior of the car and is dis- 
tributed by a center outlet under the heater duct 
which disperses air over the front floor area and to 
the rear passenger compartment. 


Additional air distribution outlets are provided; 
one each on the left and right end of the heater outlet 
air duct. These direct air to the driver and front seat 
passenger respectively. 


CONTROL PANEL PUSH BUTTONS 

The heater control panel is located to the right of 
the steering column on the lower section of the instru- 
ment panel. Four push buttons across the bottom of 


Circ-L-Aire Heater Air Outlets 


the panel control air flow through the system. These 
positions are “OFF’, “NORMAL”, “REAR” and 
“DE-ICE” (Fig. 12-2). 


This push button selector panel directs vacuum to 
diaphragms which, by mechanical linkage, cause air 
control valves to function in the following manner: 


“OFF” button pushed in (““NORMAL”, “REAR” 
and ‘“DE-ICE” buttons in out position): No air flow, 
no heating. 


“NORMAL” button pushed in (“OFF’, “REAR” 
and “DE-ICE” buttons in out position): Outside air 
valve opens to admit outside air into the car through 
heater air outlets, with a limited amount directed to 
the defroster nozzles. 


“REAR” button pushed in (“OFF’, “NORMAL” 
and “DE-ICE” buttons out and blower knob posi- 
tioned to “LO”, “MED” or “HI’’): Blower will operate 
at next highest speed above that indicated in window 
and warmed air is directed through heater outlets. 


“DE-ICE” button pushed in (“OFF, “REAR” and 
“NORMAL” buttons in out position): Outside air 
valve opens to admit outside air into the heater air 
system. Defroster air valve swings down to direct most 


HEATING AND ACCESSORIES | (253 


of heater air to the air outlets at the windshield. At 
the same time, depressing this button causes the 
blower to operate at super speed. 


NOTE: When the defroster air valve swings down, 
it directs all but approximately 20% of the air to 
the air outlets at the windshield. The remainder of 
the air passes through the heater air outlets to keep 
occupants comfortable. 


During winter months, “de-icing” or ‘‘de-fogging” 
may be somewhat accelerated by opening the front 
door vent window or lowering the door window ap- 
proximately 14”; however, this practice may cause 
objectionable cold air drafts to rear seat passengers. 


BLOWER CONTROL 


The blower control knob is located at the left side 
of the control panel and turns clockwise to control 
three blower speeds to regulate the amount of forced 
air movement. 


When the blower control knob is in the full counter- 
clockwise position, the word ‘“OFF’’ appears in the 
“BLOWER?” window, and blower will not operate. As 
the blower control knob is turned clockwise, the letters 
“LO”, “MED” and “HI” appear in the “BLOWER” 
window to operate the blower at these various speeds. 
Turning the blower control knob to the full clockwise 
position reveals the letters ‘“HI’’ in the window and the 
blower will operate at high speed. 


The blower will operate at “LO”, MED” and “HI” 
speed only when the “NORMAL” push button is 
depressed and will operate at “SUPER” speed when 
“REAR” or “DE-ICE” buttons are depressed and 
blower is on ‘‘LO”’, “MED” or “HI”. 


TEMPERATURE CONTROL 


The temperature control knob is located at the right 
side of the heater control panel and turns clockwise 
to tailor the temperature of heated air entering the 
interior of the car. 


In the extreme counter-clockwise position no heated 
air enters the car because the temperature air valve is 
closed. This feature permits forced air for ventilation 
without warming this air. 


As the temperature control knob is turned clockwise 
the temperature control valve permits more and more 
warmed air to mix with outside air as it passes 
through the heater air mixing chamber—at the same 
time a dial opening in the panel shows progressively 
increasing bands of red color to indicate increased 
heating. Maximum heating is obtained when the knob 
is in the full clockwise position. 


Fig. 12-2 Heater Control Ponel Push Buttons 


Turn the temperature control knob to the full clock- 
wise position during engine warm up. After the inside 
of the car is at the desired level adjust the temperature 
knob to maintain desired temperature. 


TIPS ON USE OF HEATER AND 
DEFROSTER SYSTEM 


KEEPING COMFORTABLE IN EXTREMELY 
HUMID “*MUGGY" WEATHER | 


When the relative humidity is extremely high, 
causing discomfort on a day when the temperature 
is 55°F.-70°F., depress the “NORMAL” button and 
turn the temperature control knob slightly clockwise. 
This will provide minimum heating. Turn the blower 
control knob to “LO” or “MED” speed position. 


KEEPING COMFORTABLE IN MILD WEATHER 


When the weather is cool, but the sun is very 
bright, as in spring or fall or at high altitudes, use 
both the heater and the cowl ventilators at the same 
time, setting the temperature control and blower 
speed for desired comfort. | 

| 
CONTROLLING TEMPERATURE IN CAR 

The most satisfactory method of controlling the 

temperature in the car is to: | 


1. Depress “NORMAL” push button. 


2. Turn temperature control knob fully clockwise 
for maximum heating, then adjust to maintain the 
desired temperature in the car, 


3. Set blower speed for your personal comfort. 


USING THE HEATING SYSTEM FOR VENTILATION 
The heating system is designed so that it can also 

be used for ventilation when ‘it is not necessary to 

warm the air. Ventilation may be obtained by turning 
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Fig. 12-3. Temperature Control Cable 
Adjusting Pin In Position 


the temperature control knob fully counter-clockwise, 
depressing the ‘‘NORMAL” push button, and selecting 
the amount of air flow desired by adjusting the 
blower control knob to “LO”, “MED” or “HI” speed. 


MINOR ADJUSTMENTS 


TEMPERATURE CONTROL CABLE 


NOTE: This adjustment should be checked when 
slightly warmed air leaves the heater outlets when 
the “OFF” button is depressed or the temperature 
control knob is in the full counter-clockwise (OFF) 
position, or when insufficient heat is obtained with the 
temperature control knob in the full clockwise position. 


1. Remove glove box. 


2. Turn temperature control knob to full clockwise 
(ON) position. 


3. Check for proper adjustment of temperature con- 
trol cable at retaining clamp on right side of control 
panel. Cable sheath should extend 4%” beyond clamp. 
If cable sheath requires adjustment, loosen cable clamp 
screw at control panel and move cable assembly as 
necessary to adjust. 


4. Recheck temperature knob for proper operation 
by turning counter-clockwise and clockwise. 


5. Turn temperature knob to full counter-clockwise 
position (OFF) and insert dowel pin through heater 
cam into cam bracket (Fig. 12-3). 


6. Install looped end of cable on heater cam pin 
with cable housing passing through cable clamp on 
heater duct. 


7. Hold the temperature knob in the full OFF posi- 
tion and tighten cable clamp on the heater duct. 


8. Install glove box. 


MAJOR REPAIRS 


HEATER CONTROL PANEL ASSEMBLY— 
REMOVE AND REPLACE (Fig. 12-4) 


1. Remove control knobs from panel and remove 
two retaining nuts. Reach behind instrument panel 
and remove control panel assembly. 


2. Disconnect wire connectors from the control 
panel assembly. 


3. Completely detach temperature control cable at 
the heater control panel. 


4. Remove control panel lamp and _ disconnect 
vacuum hoses from vacuum ports. 


5. Replace control panel assembly by reversing 
above procedures. 


6. Adjust temperature control cable. 
HEATER VACUUM SWITCH ASSEMBLY— 
REMOVE AND REPLACE 

1. Remove heater control panel assembly. 

2. Remove heater vacuum switch assembly. 


3. Replace switch by reversing the above procedure 
and replace control panel assembly. 


4. Adjust temperature control cable if necessary. 


HEATER MASTER SWITCH—REMOVE AND REPLACE 
1. Remove heater control panel assembly. 


2. Disconnect wire connector at heater master 
switch. 


3. Remove two nuts securing heater master switch 
and remove switch. 


4. Replace switch and check to make sure plastic 
end of switch arm contacts the “OFF” push button 
sliding bar. 


5. Connect wire connector to switch. 
6. Replace control panel assembly and adjust tem- 
perature control cable if necessary. 
HEATER BLOWER SWITCH—REMOVE AND REPLACE 
1. Remove heater control panel assembly. 
2. Disconnect wire connector at switch. 


3. Loosen allen screw retaining blower speed indi- 
cator to switch shaft (Fig. 12-5). 


4. Remove two screws retaining heater blower switch 
and remove switch. 


RESISTOR ASS’Y. 
EXISTING RESISTOR CONNECTOR 


SCREW 


WASHER 
SCREW (AT EXISTING DASH GROMMET 
HOLES IN BODY) 
NOZZLE ASS’Y. 


HARNESS ASS’Y. 


e- | 
STW 


Ss D 


\ 


») (eI S 
VACUUM VALVE eo) 


PORT DESIGNATIONS Se 
YELLOW STRIPE — CONNECT TO PORT *3 


BLUE STRIPE — CONNECT TO PORT *2 
RED STRIPE — CONNECT TO PORT *1 


\ 
SCREW SCREW ——»o. | 


P. WASHER pie 
EXISTING BLOWER SWITCH CONNECTOR | 
EXISTING MASTER SWITCH CONNECTOR = 
EXISTING REAR SWITCH AND 
DE-ICE SWITCH CONNECTOR 
BULB CORE & CASE ASS’Y. 


CABLE PROTECTIVE COVER 


25 + .06“*— LOCATE CABLE ASS’Y. AT DIMENSION SHOWN 


CUUM 


FROM END OF CLAMP ON CONTROL AND CONNECT VA 
SECURE WITH CLAMP SCREW. CABLE IS TO BE HOSE WITH YELLOW 
SECURED TO HEATER CONTROL BEFORE STRIPE TO DEFROSTER 
MAKING ADJUSTMENT AT HEATER CONTROL CAM. DIAPHRAGM 


Fig. 12-4 Reference Illustration—Interior Heater Parts 
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BLOWER 
SWITCH 


Fig. 12-5 Blower Control Switch Adjustment 


5. Replace heater blower switch by reversing above 
procedures. 


6. Slip control knob on end of shaft and check oper- 
ation of switch, making sure switch moves freely in all 
positions and that the “OFF”, “LO”, “MED” and 
“HI” letters are centered in the blower window. 


NOTE: To adjust switch, turn to full counterclock- 
wise (OFF) position. Loosen allen screw and move 
blower speed indicator until “OFF” is centered in 
window and tighten allen screw (Fig. 12-5). 


7. Replace control panel assembly and adjust tem- 
perature control cable if necessary. 


TEMPERATURE CONTROL CABLE— 
REMOVE AND REPLACE 


1. Remove glove box. 


2. Disconnect temperature control cable at top of 
heater core and air outlet duct. 


3. Disconnect cable from heater control panel. 


4. Move temperature control knob to full clockwise 
position and remove temperature control cable. 


5. Replace cable by reversing the above procedures. 


6. Adjust cable as previously described. 


BLOWER MOTOR AND AIR INLET DUCT ASSEMBLY— 
REMOVE AND REPLACE (Fig. 12-7) 


1. Drain radiator. 
2. Hoist front end of car. 
3. Remove right front wheel assembly. 


4. Remove right front headlamp assembly. 


REAR AND 
DE-ICE SWITCH 


BLOWER aie 
MOTOR — 
lEses s 
BATTERY IGNITION MASTER é‘ LO : oS Ses _| 
— SWITCH SWITCH | OFF | RESISTOR BLOCK 
“NORMAL” BLOWER SWITCH “REAR’’ OR “*DE-ICE’’ 
SWITCH MOTOR SWITCH MOTOR 
POSITION CIRCUIT POSITION CIRCUIT 
HI 3 HI SUPER SPEED 

MED Bn MED 5 

LO 140. LO SH 

OFF _ OFF 5 


Fig. 12-6 Simplified Circuit Diagram of Heater Electrical System 


NOTE: ENDS OF WATER 
HOSES TO BE BOTTOMED 
AGAINST SEAL 


—_ a 


CONNECT VACUUM HOSE 
WITH RED STRIPE TO 
AIR INLET DIAPHRAGM 


CLIP 
\ a =F 
ss —_—" \ 


TO DISTRIBUTOR 


ROUTE THRU EXISTING OR VACUUM DIAPHRAGM 


WIRE CLIP 


MAIN. WIRE TEE 
ASS’Y. 


CONNECT VACUUM 
HOSE WITH BLUE 
STRIPE TO TEE 
TO CARBURETOR 
EXISTING DASH 
- GROMMET 


-_ i Wt \ VIEW IN CIRCLE “AB” 
L. WASHER == ee ; (EXC. TRIPLE CARBS) 
BLOWER fy wae ee aT": =F . 
MOTOR WIRE tie We a G snes" ¢ > ELBOW (COAT THREADS 
i // 7 A x = \ WITH E. S. 44 SEALER) 
ee MOTOR 3 : J wd 
CONNECTOR KVR a ene 
_ \ SHOSE 

BLOWER & AIR eal e, 7” 
INLET DUCT ASS’Y. ( /\ NIPPLE (COAT THREADS 


SCREW 


Fig. 12-7 


WITH E. S. 44 SEALER) 


ROUTE HOSE BETWEEN 


SKIRT AT BEAD IN 
TANK (WITH TRI-CARBS.) 


Reference Illustration—Heater Parts in Engine Compartment 


CONNECT VACUUM HOSE 
WITH BLUE STRIPE TO 
PIPE 


EXISTING PIPE 
EXISTING FITTING 


TO CARBURETOR 


VIEW IN CIRCLE ‘AB” 
(WITH TRIPLE CARBS) 


APPLY .25 DIA. BEAD OF E. S.-72 SEALER 


INLET DUCT ASS'Y 


SHIMOSSHDODV GNV ONILVAH 


L-el 


12-8 . 1963 PONTIAC CHASSIS SHOP MANUAL 


RESISTOR 


PENING 
DEFROSTER AIR DEFROSTER : 
VALVE DIAPHRAGM = OUTLET | - 


TO DRIVERS 
FEET 


TO FRONT AND REAR 
SEAT AREAS 


Fig. 12-8 Heater Core and Case Assembly 


5. Disconnect right fender skirt assembly and remove 
skirt by moving toward rear of car and downward. 


6. Disconnect wires at blower motor. 


7. Disconnect vacuum hose at air inlet duct dia- 
phragm. 


8. Disconnect heater inlet and outlet water hoses at 
heater. 


9. Remove six nuts securing air inlet duct assembly 
and remove assembly. 


-10. Replace by reversing the above procedures. 


HEAT CORE AND CASE—REMOVE AND REPLACE 
1. Drain radiator and remove glove box. 


2. Disconnect heater inlet and outlet water hoses at 
heater. 


3. Disconnect temperature control cable at top of 
heater core and air outlet duct. 


4. Disconnect vacuum hose from defroster air valve 
diaphragm. 


5. Remove wire connector trom resistor assembly at 
top left side of the heater air outlet duct assembly by 
prying connector up with flat blade screwdriver. 


6. Remove six nuts securing heater to air inlet duct 
assembly and remove heater assembly. 


7. Remove heater core and case assembly (Fig. 12-8). 
8. Remove heater core. 
9. Replace by reversing above procedures. 


10. Adjust temperature control cable. 


OPERATING INSTRUCTIONS 


To warm a car under various weather and driving 
conditions, use the following control settings after 
the green light indicating a ““COLD” engine goes out: 
FAST WARM-UP 


(CAR WHICH HAS BEEN STANDING IN COLD) 


CONTROL SETTING 

Push button ............... “DE-ICE”’ pushed in 
until windshield is de- 
iced or de-fogged, then 
“NORMAL” 

Blower control knob ....... fully clockwise 


Temperature control knob .. fully clockwise, for maxi- 
mum heating, then ad- 
justed for occupant com- 


fort 


Car windows .............. front door vent and door 
window open slightly to 
assist in de-icing or 
de-fogging, then closed 
or positioned to pro- 
vide comfort for all oc- 
cupants 


Side cowl ventilators... .... closed 


SLOW CITY DRIVING IN COLD WEATHER 


CONTROL SETTING 

Push button ............... “NORMAL” pushed in 

Blower control knob........ fully clockwise for high 
speed 


Temperature control knob .. fully clockwise for maxi- 
mum heating, then ad- 
justed for comfort 


Car windows .............. closed 


Side cowl ventilators. ...... closed 


NORMAL COOL WEATHER HIGHWAY CRUISING 


CONTROL SETTING | 
Push button............... “NORMAL” pushed in 
Blower control knob........ “LO” or “MED” for low 


or medium speed 


Temperature control knob .. position to obtain de- 
sired temperature 


Car windows .............. closed, door vent(s) may 
be opened to suit occu- 
pant comfort 


Side cowl ventilators ....... closed 


HEATING AND ACCESSORIES 3 12-9 


BLOWER 
NO. | COLOR 
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SCHEMATIC DIAGRAM 


Fig. 12-9 Schematic and Circuit Diagram of Heater Electrical System | 


COLD WEATHER HIGHWAY CRUISING CONTROL SETTING 

CONTROL SETTING Temperature control knob . qosaon to obtain desired 
Push button ............... “NORMAL.” pushed in temperature 

Blower control knob ........ “MED” or “HI”, for me- Car windows .............. dlosed 


dium or high blower | 
speed Side cowl ventilators ....... closed 
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RADIATOR 


Fig. 12-10 Water Flow Through the Heater System 


TESTING 


OPERATIONAL TEST 


The purpose of performing a heater operational 
test is to prove the heater system is operating properly. 


PRELIMINARY CHECKS 


Engine Compartment. 


1. Check radiator for proper engine coolant level. 


2. Inspect radiator core and heater hoses for leaks, 
at the same time inspecting for kinked or collapsed 
heater hoses. 


3. Check vacuum hose connection at heater air inlet 
duct diaphragm for proper installation. This vacuum 
hose should have a red tip at its end. 


4. Inspect the air inlet duct to heater blower sleeve 
to see that it is not torn or damaged and that it is 
properly installed (to prevent any air leaks from 
engine compartment which may have objectionable 
fumes or odors). 


Inside Car Body 


1. Check to see that a vacuum hose having a yellow 
tipped end is attached to the defroster valve diaphragm 


at the left end of the heater core and case assembly. 
2. Start engine. 


3. Place “BLOWER?” control knob in full clockwise 
position. Depress heater “OFF” push button and check 
“BLOWER?” control knob in “OFF”, “LO”, “MED” 
and “HI” position; blower should not operate. 


4. Depress “NORMAL” push button and check 
“BLOWER?” control in “OFF’, “LO”, “MED” and 
“HI’’ positions. Blower should not operate at “OFF’”’, 
operate at “LO” and increase in speed at “MED” and 
“HI” directing air through all heater and defroster 
outlets. 


5. Depress the “DE-ICE” push button. Blower 
should operate faster than the “HI” speed position, 
directing most of the air through the defroster out- 
lets onto the windshield. 


6. Position “FAN” control in the full up position. 
Blower should continue to operate. 


7. Depress “REAR” push button and _ check 
“BLOWER?” control in “OFF’, “LO”, “MED” and 
“HI’’ positions. Blower should operate faster than the 
“HI” speed position. 
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Return heater controls to original position and 
turn engine off. Should the heater operate satisfactorily 
during the above checks, it would appear that heater 
operation is normal. If during the checks irregularities 


are noted or complaints on peau operation could not 
be noted or determined, then | refer to TROUBLE 
DIAGNOSIS for the complaint or cause and the 


remedy. 


TROUBLE DIAGNOSIS i 


INSUFFICIENT HEATING 


COMPLAINT OR CAUSE 


Slow warming in car. 


Objectionable engine or exhaust fumes in car. 


Cold drafts on floor. 


Insufficient heat to rear seat. 


Low engine coolant level. 


Failure of engine cooling system to warm up. 


Kinked heater hoses. 


Foreign material obstructing water flow in or through 
heater core. 


Temperature control cable improperly adjusted. 
Temperature air valve improperly adjusted. 


Air valves do not operate. 


REMEDY 


Incorrect operation of controlg. Advise operator of 
proper operation of heater controls. Explain opera- 
tion of cowl vents and controls., 


Checks for good seal between hood and cowl. 


Check for seal between vent grille and cowl. 


Check for proper sealing between air inlet duct as- 
sembly and cowl. : 


Locate and seal any other air leaks. 
Check and adjust cowl vent control. 
Check operation and adjustment of cowl vent cables. 


i 
| 


Advise operator of proper operation of heater system. 


Door vents open or improperly adjusted. 


Advise owners to use blower to force air to rear seat 
area. | 


Check to be sure front floor nat is under floor mat 


retainer. 


Obstruction on car floor, possibly wrinkled or torn 
deadener felt between front sept and floor. 


Operate blower at higher speed. 


Check radiator and engine cooling system for leaks, 
correct and fill to proper level. Run engine to clear 
any air lock. | 


Check radiator cap and engine thermostat and replace 
if required. 


Remove kink or replace hose. | 


Remove foreign material if possible otherwise re- 
place core. 


Adjust cable. 
Adjust valve. 


see VACUUM SYSTEM DOES NOT OPERATE 
AIR VALVES. 


| 
| 
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INADEQUATE REMOVAL OF FOG OR ICE 


CAUSE 


Air valve does not open. 


Defroster valve does not open fully. 


Obstructions in defroster outlets at windshield. 


Dinged defroster outlets. 


Blower motor not connected. 
Inoperative blawer motor. 
Inoperative blower motor switch. 


Inoperative master switch. 


TOO WARM IN CAR 


CAUSE 
Temperature air valve improperly adjusted. 


Obstruction in air hoses to defroster outlets. 


Incorrect operation of controls. 


VACUUM SYSTEM DOES NOT OPERATE AIR VALVES 


CAUSE 
Little or no vacuum at valve diaphragm. 


Leak in vacuum system. 


Air valve sticking. 


BLOWER INOPERATIVE 


CAUSE 
Blown fuse. 
Inoperative motor. 


Open circuit. 


Inoperative blower motor or master switch. 


REMEDY 


See VACUUM SYSTEM DOES NOT OPERATE 
AIR VALVES. 


Adjust operating linkage. 


Remove obstruction. On cars with instrument panel 
pads, look for and fix loose panel pad cover at de- 
froster outlets. 


Reshape outlet flange with pliers. The outlet should 
have a uniform opening, 5/16” wide. 


Connect wire. 
Replace motor. Check heater fuse. 
Replace switch. 


Replace switch. 


REMEDY 
Adjust valve. 


Check for air flow through these hoses and repair if 
obstructed. 


Advise operator of proper operation of heater system. 


REMEDY 
Check for vacuum leaks. 
Check vacuum lines for leaks or obstructions. 


Check heater control panel vacuum switch. Replace 
if necessary. 


Check for bind or obstruction in air valve. 


REMEDY 
Replace fuse. 
Replace motor. 


Repair circuit between ignition switch, blower switch, 
and blower motor. See wiring diagrams. 


Adjust or replace faulty switch. 
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MISCELLANEOUS 
PROBLEM 


Blown fuses caused by short in the electrical system. 
Front floor mat wet under heater caused by impro- 


perly sealed windshield, manual antenna or leaking 
heater core. 


Heater “gurgle’’. 


REMEDY 
Locate and correct short. 


Reseal windshield or manual antenna. Repair heater 
core if possible, otherwise replace. 


On Circ-L-Aire conditioned cars, check for proper 
seal to dash. Check also for leak at hose connection 
on heater core. : 
Check engine coolant level in radiator. 


SPECIFICATIONS | 


Cooling System Capacity 


Engine With Heater ........................ 


Fuse 


Heater Electrical System (on fuse block) 


Heater Control Panel Lamp (on fuse block) 


ACCESSORIES 


SUPER DELUXE RADIO 
DESCRIPTION 


The all-transistor Super Deluxe Radio (Fig. 12-11) 
offers numerous advantages over previous push but- 
ton models. The Pontiac owner will welcome the fol- 
lowing outstanding features of these radios: 

1. Instant performance when radio is turned on— 

no vacuum tubes to warm up. 

2. Low battery current drain. This radio requires 

less than half the current of previous models. 

3. Although less current drain, station pick-up 

ability and power output remains as good or 
better than previous models. 

4. Longer life and less maintenance due to all 

transistors and lower current drain. 
The Super Deluxe Radio allows the Pontiac customer 
manual tuning, push button tuning, automatic vol- 
ume control (regardless of variations in signal 
strength) and a tone control which enables the owner 
to select a high fidelity tone of his or her choice. 


ON CAR TROUBLE DIAGNOSIS 


Most radio complaints usually fall into one of three 


categories; the radio is either dead, weak or noisy. 
Before removing a radio from: the car, a few simple 
checks can be made in a very short time. In some 
cases the radio will not need to be removed at all. 
Refer to the RADIO TROUBLE DIAGNOSIS be- 


fore removing radio. 


If all the diagnosis checks fail to turn up the prob- 
lem, the condition is in the tadio itself. The radio 
should be removed from the gar and sent to an au- 
thorized service station. Enclose all pertinent informa- 
tion, including date of purchase, mileage, customer’s 


|! 


Fig. 12-11 Super Deluxe Radio Control Panel 
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NUT AND WASHER 
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Fig. 12-12 Reference Illustration—Super Deluxe Radio 


name and address and customer’s complaint. This in- 
formation is important to the radio technician and 
will aid him when making repairs. 


RADIO—REMOVE AND REPLACE (Fig. 12-12) 

1. Remove glove compartment box. 

2. Remove control knobs. 

3. Remove large hex nuts. 

4. Remove nut and washer from radio support 
bracket on left side of radio. 

5. Remove radio to fuse block connector, antenna 
lead-in wire and speaker leads. 

6. Remove radio through glove compartment door. 


7. Reverse procedure to install. 


SPEAKER—REMOVE AND REPLACE 
1. Remove radio. 


2. Remove four nuts holding speaker to upper 
panel. 

3. Remove speaker. 

4. Reverse procedure to replace. 

NOTE: The speakers in all Pontiac models contain 

a 10 ohm voice coil. Previous to this year, 4 ohm 

voice coil speakers have been used. When speakers 

are replaced, it is important that an 8-10 ohm 

voice coil speaker be installed. 


ADJUST ANTENNA TRIMMER 


The proper adjustment of the antenna trimmer is 
extremely important to the operation of an auto 
radio. 

In order to make the antenna trimmer adjustment, 
the car should be outdoors and as far removed from 
electrical disturbances as possible. Set the antenna to 
its minimum height. Tune in a weak station between 
600 and 1000 kilocycles where it is possible to turn 


the volume control on full. This is necessary in order 
to offset the action of the automatic volume control. 
Using a screwdriver turn the trimmer adjusting screw 
clockwise until the station fades out. Turn the screw 
counterclockwise until the station peaks in volume 
and starts to fade. Then adjust the trimmer screw 
between these two extremes for maximum volume. 
The trimmer screw is accessible when the dummy 
knob is removed from the turning shaft. 


The antenna trimmer adjustment should be made 
after a set has been removed from the car and worked 
on by a radio repair man. The reason for trimming the 
antenna after service work has been performed is that 
the radio repair man will undoubtedly have adjusted 
the trimmer. to match his antenna so that it no longer 
matches the antenna in the car from which it was 
removed. Trimming the antenna is especially import- 
ant with the all-transistor radio as this will directly 
affect sensitivity and selectivity. Complaints of station 
“mixing” on all-transistor radios can be eliminated by 
this adjustment. 


SET RADIO PUSH BUTTONS 
1. Turn radio on. 


2. Select five desired stations (set buttons one at a 
time). 


3. Pull selector button out as far as it will go. 


4. Tune in the desired station, using the manual 
control knob. 


5. Push the selector button in and release. 


AM-FM RADIO 


DESCRIPTION 


The AM-FM radio introduces a new concept in 
radio pleasure. The radio contains five push buttons 
which can be set on either AM or FM stations. The 
radio contains nine transistors and eight diodes. A 
special Zener diode is also used to prevent station 
drift with changes in the system voltage of the auto- 
mobile. 


Two control knobs flank the radio dial. The left 
hand knob is the OFF-ON switch and volume con- 
trol. The tone control is mounted behind the left 
knob. The right knob is the manual tuner. A slide 
switch is used for AM and FM operation, with the 
letters “AM” and “FM” lighting up to indicate the 
mode of operation (Figs. 12-13 and 12-14). 


Due to the higher frequencies involved in the FM 
band, reception is generally limited to an average of 
about 25 miles, and even less on low power stations. 
Beyond this point motor noise and station flutter or 
fading may become apparent. FM reception is noise 
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Fig. 12-13 Slide Switch Positioned for AM Reception 


free provided sufficient signal is present to allow the 
noise limiting features of the radio to operate. A 
complaint of poor reception should be discussed with 
the owner to determine if complaint is due to one of 
the above mentioned conditions. A good rule of the 
thumb to prevent complaints is to recommend AM 
for Average Motoring, and FM for Finest Metro- 
politan listening. 


PRE-REMOVAL TROUBLE DIAGNOSIS 
See SUPER DELUXE RADIO 


RADIO—REMOVE AND REPLACE 
see SUPER DELUXE RADIO 


SPEAKER—REMOVE AND REPLACE 
see SUPER DELUXE RADIO 


ADJUST ANTENNA TRIMMER 

To adjust antenna trimmer, follow procedures as 
outlined under SUPER DELUXE RADIO. However, 
on AM-FM radios, the adjustment must be made on 
the AM band. No adjustment can be made on the 
FM band. Optimum performance on FM is obtained 
when the antenna mast is extended to 30 inches. The 
customer should be made aware of this fact. FM 
reception does drop off with antenna heights either 
higher or lower than 30 inches. 


SET RADIO PUSH BUTTONS 


1. Turn radio on. 


2. Move slide switch to either AM or FM operation 
and select five desired stations (set buttons one at a 
time). 


3. Pull selector button out as far as it will go. 


4. Tune in the desired station, using the manual 
control knob. 


5. Push the selector button in and release. 


Fig. 12-14 Slide Switch Positiadned for FM Reception 


REAR SEAT SREAKER 


DESCRIPTION 


The radio rear seat speaker system employs a 
single speaker and. is controlled by a lever mounted 
just below the instrument panel upper trim pad (Fig. 
12-15). The speaker is concealed below the package 
shelf cover on Catalina, Star (Chief, Bonneville and 
Grand Prix Sedans. The speaker is centered in the 
seat back of Catalina and E onneville Convertible 
Coupe Models. | 


Control of the speaker features a circuit design 
whereby switching a choke coil and condenser in and 
out of the circuit causes the lawer frequency tone to 
be accentuated in the rear and the high frequency 
tones in the front. : 


Operation of control for ideal sound selection is 
as follows: | 


1. Front speaker—full response. 
2. Front and rear—Sepra-Phonic sound. 


3. Rear speaker—full response. 


MANUAL ANTENNA 
The manual antenna is mounted on the right front 
fender, in approximately a vertical position. 


Fig. 12-15 Rear Seat Speaker and 
Electric Antennaj Controls 
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Fig. 12-16 Electric Antenna Installed in Car 


PERIODIC SERVICE 


Many antenna troubles can be prevented by clean- 
ing the antenna mast at periodic intervals (at least 
once a month). This is easily performed by wiping the 
extended mast with a soft cloth when the car is being 
lubricated or washed. 


During the winter months the mast should be 
lubricated also by wiping it with a cloth containing a 
light oil. 


ELECTRIC ANTENNA 
DESCRIPTION (Fig. 12-16) 


The electric antenna is mounted on the right rear 
quarter of car and can be operated at the discretion 
of the operator by means of a switch located on the 
instrument panel (Fig. 12-15). To raise the antenna 
move switch to left; to lower antenna, move switch 
to right. When the switch is released, it returns auto- 
matically to the “off”? position. The antenna can be 
raised or lowered to any height by releasing the switch 
when the desired position is reached. 


NOTE: The racheting of the clutch may be heard 
in the full travel positions of the antenna. 


PERIODIC SERVICE 


Many antenna troubles can be prevented by clean- 
ing the antenna mast at periodic intervals (at least 
once a month). This is easily performed by wiping 
the extended mast with a soft cloth when the car is 
being lubricated or washed. During the winter months 
the mast should be lubricated also by wiping it with 
a cloth containing a light oil. 


ON CAR TROUBLE DIAGNOSIS 

Before removing antenna from car, determine 
whether fault is in the antenna drive or in the switch 
and wiring circuit. This is done as follows: 

1. Disconnect motor cable at antenna end. 

2. Connect antenna to a 12 volt D.C. power source. 


Negative lead of the power source should be grounded 
to antenna motor case. Touch positive lead to each 
terminal individually on motor cable of antenna. If 
antenna does not operate, the fault is in the antenna 
drive. If antenna does operate, the fault is in the 
switch and wiring circuit. 


ELECTRIC ANTENNA—REMOVE AND REPLACE 
1. Fully lower antenna. 


2. Remove dome nut, O-ring, fender adapter and 
rubber pad from top of antenna. 


3. Disconnect ground wire, power wires and lead- 
in (Fig. 12-17). 

4. Remove two screws securing the antenna to the 
wheel house flange and remove antenna. 


5. To install antenna, reverse removal procedure 
making sure antenna is properly mounted onto the 
wheel house flange. Adjust nut to provide support 
and tighten lock nut. Proper support adjustment is 
finger tight plus four full turns. 


ANTENNA—OVERHAUL (Fig. 12-18) 


Replace drive assembly, mast assembly, or sup- 
port tube assembly as follows: 


CAUTION: Before attempting replacement of any 
of the three major sub-assemblies listed above, the 
hook-up wire should be removed from the pin and 
insulator assembly to prevent this wire from being 
broken where it is soldered to .400 tube section of 
mast 


1. Remove two screws holding flange to support 
tube. 


2. Remove flange from pin and insulator assembly. 
3. Unsolder hook-up at pin. 


NOTE: Do not overheat pin by slow soldering as 
this will destroy pin insulator. Use needle nose 
pliers to hold pin while soldering. 
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Fig. 12-17 Electric Antenna—Power and Ground Leads 
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4. Remove pin and insulator assembly with gasket. NOTE: If drive assembly ig inoperative it will be 
necessary to manually ee nylon cord from 
drive assembly. To remove nylon cord from dis- 
abled drive assembly, place the assembly in a vise 
5. Remove three screws which hold support tube to so the normal plane of the nylon cord is parallel 
drive assembly. with the floor. Then, using both hands, pull on .300 
diameter mast tube until nylon cord is removed 
completely from the drive assembly. 


If replacement of drive assembly, support tube 
assembly, or mast assembly is indicated: 


6. Holding drive assembly in one hand and sup- 
port tube in other hand, pull (applying back and 
forth rotary motion at same time) until support tube ) 
is removed from antenna. NUT 
To replace support tube assembly: REAR QUARTER PANEL Peed 

7. If only replacing a damaged support tube as- . 
sembly, apply the reverse of steps 1 through 6 mak- 
ing sure that hook-up wire is extended through proper 


hole in support tube. 


If replacement of drive assembly or mast assembly 
is indicated: 


8. Holding drive assembly in one hand and mast ARR . A CeeLLY 
assembly in other hand (grasp near bottom of mast MOTOR TON 
assembly), rock mast assembly back and forth and ; 
pull at same time. This will remove insulator bushing BRACKET. 
and .400 tube section from tubular fitting on drive SCREW AND 


WASHER 


ssembly. 
a as NUT AND 


9. Apply 12 volts D.C. (up directon of mast) to WASHER 
power leads until entire length of nylon cord has 
been expelled from drive assembly. To prevent kink 
or bend in nylon cord, keep it taut by pulling on 


mast. Fig. 12-18 Reference Illustr@tion—Electric Antenna 
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CAUTION: DO NOT attempt service on components 
of drive assembly. This must be serviced as a com- 
plete unif. 

10. Remove bottom insulator and water seal 
washer from tubular fitting using wire hook or long 
nose pliers. 

11. Thread nylon cord through bottom insulator 
with small diameter end down. Then thread nylon 
cord through water seal washer. 

12. Apply 12 volts D.C. (down direction of mast) 
to power leads and feed nylon cord into drive assem- 
bly. Do not allow bend or kink to occur in nylon cord. 

NOTE: Push water seal washer and bottom insu- 

lator all the way down into tubular fitting before 

nylon cord completely disappears into drive assem- 
bly. Remove power if necessary in order to seat 
these parts. 

13. Push .400 tube section down into tubular fit- 
ting on drive assembly. Make sure that upper edge 
of flange on insulator bushing 1s below center of 3 
holes 1n tubular fitting. 

14. Install support tube assembly (minus flange, 
pin and insulator assembly) in proper position mak- 
ing sure hook-up wire is extended through proper 
hole in support tube. 

15. Install three screws to hold support tube to 
drive assembly. 

16. Solder hook-up wire to pin and insulator as- 
sembly. 

CAUTION: Do not overheat by slow soldering. 

17. Assemble flange over pin and insulator assem- 
bly and install two screws. 


RADIO TROUBLE DIAGNOSIS 


Alternator Noise 


Connect capacitor from the “BAT” terminal on 
the alternator to ground or frame of the car. 


Voltage Regulator Noise 
Place capacitor between the “V” terminal of the 
regulator and chassis. 


Ball on End of Antenna Rod 

Ball eliminates the sharp point and reduces the 
effect of static discharge. Curb feelers bent too close 
to ground will cause noise in the auto radio. 


Wheel Static 

Caused by voltage being developed as the wheel 
rotates on the axle. Noise is eliminated by placing 
wheel static collectors in the two front wheels; button 
end of spiral spring must ride snugly in hole on end 
of axle and be free from grease. 


Tire Static 

Caused by electrical charge being built up inside 
tire due to friction between tire and road. Noise is 
eliminated by inserting tire static powder into tires 
using a special injection gun. 

CAUTION: Inject powder carefully or powder will 

backfire in face. 


Blower Noise—FM Only 


To eliminate air conditioner or heater blower motor 
noise, insert .5 mf. by-pass condenser between blower 
motor lead and ground. 


MOST AUTO RADIO COMPLAINTS FALL 
INTO ONE OF THREE CATEGORIES 


A. Radio Is Dead. 

1. Thump check radio—turn radio on and listen 
intently for a distinct “thump” from the speaker 
which should be heard as current builds up 
through the power transistor. 


a. If “thump” is heard, go to check (3). 
b. If no “thump’’, check fuse. 


(1) A 2.5 ampere fuse is used in all Pontiac 
radios. If radio plays, after replacing 
fuse, tap radio lightly with rubber mal- 
let or heel of hand and race the engine; 
if another fuse blows, remove radio for 
repair. 

(2) If fuse is OK, check all radio inter- 
connecting cables for secure connections. 
If still no thump, remove radio for re- 
pair. 

(3) Check antenna by substitution; simply 
unplug regular antenna and plug in a 
spare. If radio is still dead, remove for 
repair. 


B. Radio Ils Weak 


1. Check to see if antenna trimmer is peaked by 
tuning to a weak station and grasping antenna 
rod with hand. If volume drops considerably 
the trimmer is peaked properly; if the volume 
remains same or increases slightly, antenna 
trimmer needs adjusting. Use procedure outlined 
under ADJUST ANTENNA TRIMMER. 

2. If radio is still weak, trimmer does not peak, 
check antenna by substitution. 


3. Plug speaker in securely. Make sure speaker 
is plugged in securely at radio. If radio is still 
weak, remove the receiver for repair. 


C. Radio Is Noisy 


1. Constant noise complaint is almost always 
due to a defect inside the radio but could be 
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caused by a bad antenna. Check with a substi- 
tute antenna. 


2. Noisy when tapped or jarred, caused by loose 
antenna connection to the radio, a poor connec- 
tion to car’s power, poor speaker connection, or 
a loose part or connection inside the radio. 


3. Noisy only when engine is running due to 
faulty noise suppression equipment. 


a. Check for leads or cables laying too close to 
transistor cooling fin on engine side of fire- 
wall on models equipped with AM-FM 
radios. 


b. Check antenna lead-in shielding for proper 
grounding at both antenna base and radio. 
Poor connections at either of these points 
can result in engine noise interference. 


4. If noise is present only while car is moving, 
problem is either wheel or tire static, or the 
result of missing ball at antenna tip. 

a. To check for wheel or tire static, drive car 
on a macadam road until noise is noticed; 
then apply brakes; if noise disappears, it’s 
wheel static; if noise persists, it’s tire static. 


5. Noisy when car equipment is operated such as 
directional lights, brake lights, power seat, or 
power windows. 


a. Check to see that lead-in wire is tight and 
properly seated in radio. 

b. Make certain antenna body is grounded to 
car body. 


If all the above checks fail to turn up the problem, 
the condition is in the radio itself. The radio should 
be removed from the car and sent to an authorized 
service station. Include all pertinent information that 
might help the radio technician repair the radio as 
quickly as possible. 


ELECTRIC ANTENNA TROUBLE DIAGNOSIS 
Weak Reception or Fading 


1. Remove antenna and check for moisture in the 
support tube. If moisture is present, disassemble, 
clean, dry and reassemble. Check drain holes in the 
drive housing. 


Antenna Will Not Raise or Lower 
1. Check for blown fuse and replace if necessary. 


2. Check for loose electrical connections at fuse 
panel, switch or antenna. 


3. Check for bent antenna and straighten or replace 
if necessary. 


4. Check for inoperative parts. Disassemble and re- 
pair as outlined under ANTENNA—OVERHAUL. 


Fig. 12-19 Electric Clock—23-26 Series 


Slow Operating Mast | 
1. Check for dirt or foreign material on mast. Clean 
and wipe with light oil. 


2. Check for bent mast and straighten or replace. 


ELECTRIC CLOCK 


The electric clock (Figs. 12-19 and 12-20) operates 
on direct current from the car battery and must not 
be compared too closely for accuracy to the home 
electric clock operating on alternating current. The 
cycles per second of alternating current used in the 
home are controlled and periodically corrected at 
power house, thereby eliminating accumulation of 
errors. | 


With the direct current system, no such control is 
possible; therefore, automobil¢ electric clocks will 
accumulate errors day by day the same as hand 


wound, spring operated clocks. | 


i 


The electric clock provides automatic regulation 
of the rate when the position of the hands is changed 
manually. Moving the hands jforward or backward 
adjusts the length of the hait spring to make the 
clock run faster or slower. The amount of change 
in rate depends upon the amount the hands are 
changed. Maximum rate change is approximately 20 
seconds per day and is obtained when the hands are 
moved five minutes. If the clock is reset less than 
five minutes the change in rate is proportionally less 
than 20 seconds. | 


SETTING CLOCK 
When setting clock to correct for errors in time, 
pull reset stem out, move hands counterclockwise 


Fig. 12-20 Electric Clack—All Series 
with Air Conditfoning 


12-20 1963 PONTIAC CHASSIS SHOP MANUAL 


UPPER TRIM 


CLOCK BULB 


CENTER AIR 
OUTLET TRIM 


AIR OUTLET 
VALVE ADAPTER 


CLOCK POWER LEAD 
CENTER TRIM 
PLATE 


Fig. 12-21 Reference Illustration— 
Electric Clock with Air Conditioning 


to correct time if clock is running fast, or move hands 
clockwise to correct time if clock is running slow, 
then allow reset stem to return to its normal position. 
This will automatically adjust the rate of the clock. 


Owners should be advised to set the clock to the 
correct time once a week at regular intervals to en- 
sure maximum accuracy. 

CLOCK—REMOVE AND REPLACE 
(Exc. Air Conditioned Cars) 

1. Remove glove box. 

2. Disconnect power lead and remove lamp at rear 
of clock. 

3. Remove two retaining nuts and washers. 

4. Remove clock from back of instrument panel. 

5. Replace by reversing above procedures. 


CLOCK—REMOVE AND REPLACE 
(Air Conditioned Cars—Fig. 12-21) 
1. Remove instrument cluster upper trim panel. 


2. Disconnect power lead and remove lamp at 
rear of clock. 

3. Remove four nuts and washers which retain 
clock and air conditioning center trim plate to instru- 
ment panel. 

4. Remove trim plate assembly by pulling straight 
out so that air outlet valve adapter disengages from 
center air outlet panel. 

5. Replace by reversing above procedures, exercis- 
ing care to insure proper mating if valve adapter to 
air outlet panel. 


READING LAMP 


The reading lamp is a combination reading-dome 
light. The rear portion of the unit is the dome light 
and the forward half has a swivel plate containing a 
spot type light. 

The frosted lens on the dome light is retained by 
three tabs which fit into slots. To remove the lens for 


bulb replacement, insert a thin blade screwdriver at 
the center of the large end of the lens and disengage 
the tab. The lens can then be readily lifted off. 


BACK-UP LAMPS 


The back-up lamp switch on MHydra-Matic 
equipped cars is incorporated in the starter neutral- 
izer switch. This switch is located on the steering 
column on column shift Hyda-Matics and in the 
console on floor shift Hydra-Matics. 


The back-up lamp switch used with vehicles 
equipped with column shift synchro-mesh transmis- 
sions is mounted on the steering column. Moving the 
shift lever to the reverse position causes the switch 
actuating pin in the gearshift lower lever to close the 
switch, completing the electrical circuit anytime the 
ignition key is in the “ON” or “ACC” position. 

The actuating pin should be adjusted to clear the 
switch by 1” when the gearshift lower lever is moved 
into second gear position. 


FRONT SEAT BELTS 


Four eye bolt anchors are located in the floor at rear 
of front seat for quick installation of seat belts. 


To install belts, spread hooks at end of each belt 
and insert through eye bolt as shown in Fig. 12-22. 
With hooks closed, insert rivet through holes and 
drive in flush. Slip boot down over hooks. 

SAFEGUARD SPEEDOMETER 
DESCRIPTION 
The Safeguard speed unit is built into the speed- 
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Fig. 12-22 Installation of Front Seat Belts 
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Fig. 12-23 


ometer and affords an audible as well as a lighted 
warning signal at the pre-selected speed setting. It 
provides infinite speed selection from 15 to 100 miles 
per hour. 


The warning mechanism includes a “setting”? knob 
(Fig. 12-23) located below the dash. The setting knob 
has a cable running to the speedometer. The control 
permits settings from 15 to 100 miles per hour. 


The speed warning pointer is connected to the re- 
set knob shaft. A silver alloy contact hair spring is 
also connected to the same shaft and moves with 
the pointer when a desired speed is being selected. 


The speedometer pointer has a silver alloy contact 
which contacts the speed setting pointer at any speed 
as desired by the driver. 


SD LAMP ASSEMBLY. SS 


ZB 


Reference Illustration—Safeguard Speedometer 
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Assuming that the reset knob is set for 40 miles per 
hour, when the speedometer reaches this set speed, 
electrical contact is made forthe buzzer and light 
signals begin and continue until the speed is reduced 
below 40 miles an hour. 


SWITCH AND WIRING ASSEMBLY — 
REMOVE AND REPLACE (Fig. 12- -23) 


. Remove connector from buzzer. 


. Remove wire from ground and fuse block. 


] 
2 
3. Remove wiring assembly from clip. 
4. Remove lamp sockets from housing. 


5. Remove two buzzer mounting screws, and re- 
move buzzer. 


6. To install, reverse above procedures. 
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Fig. 12-24 Low Fuel Indicator Circuit Diagram 


LOW FUEL INDICATOR 


DESCRIPTION 


The low fuel indicator is only available with the 
Safe-guard speedometer. This indicator operates in 
conjunction with the fuel gauge (Fig. 12-24). 


When the pointer on the dash unit reaches a po- 
sition showing approximately 1 of a tank of fuel, 
the indicator light should come on. At this time the 
fuel gauge (tank unit) resistance is 1 to 4 ohms. A 
thermister is used (delay unit) to close circuit to 
make light go on. It illminates % dim at 0° F full 
on after 5 minutes. (Temperature conditions vary 
current flow due to varying resistance as temperature 
changes. ) 


The low fuel indicator circuit is between the igni- 
tion terminal of the fuel gauge (dash unit) and 
ground. It consists of a magnetic switch which com- 
pletes the circuit when fuel gage pointer is in ap- 
proximately the 1% full fuel position. A dampener in 
this circuit or delay unit prevents light flicker caused 
by gasoline movement when the tank is between %4 
and full. This unit however, will not prevent flicker 
as the 14 tank position is approached. 


Due to the fact this is not a precision instrument 
and such factors as fuel tank capacity and tolerances 
of instruments have some affect on operation, it is 


difficult to determine exact number of gallons of fuel 
remaining in tank when fuel gauge reads 1% or exact 
time low fuel indicator bulb becomes operative. The 
instrument is standard if the light comes on with as 
high as 7 gallons of gasoline remaining in 25 gallon 
gasoline tank. No adjustments should be attempted 
on this unit. 


INSIDE NON-GLARE (TILTING) _MIRROR 


The mirror has a tongue and groove type joint 
that enables much greater range of vertical position- 
ing. By means of the greater range of travel at this 
point and an added zone of travel available by turn- 
ing the curved ball stud over in the joint, the needs 
of every driver should be satisfied. Maxirnum upward 
position can be obtained by rotating mirror so that 
the “Day-Night” tab is at the top. 


NOTE: If objectionable reflections are noted with 
the mirror in this position at night turn the mirror 
to the normal position (tabs at bottom) for night 
use. 


GUIDE-MATIC AUTOMATIC 
HEADLAMP CONTROL 
DESCRIPTION 


The Guide-Matic is an electronic device which 
provides automatic switching of headlamps between 
upper and lower beam in response to light from an 
approaching vehicle. 


The system (Fig. 12-25) consists of a phototube 
unit, amplifier unit, power relay, and a combination 
dimmer-override type foot switch. 


The phototube unit (Fig. 12-26) mounted on top 
of the instrument panel, is the light sensing device 
which converts light into an electrical signal for use 
by the amplifier unit. A control is located on the rear 
of the unit which allows the driver to limit the 
amount of sensitivity of the unit. 


The amplifier unit receives and amplifies the signal 
from the phototube unit into a signal strong enough to 
actuate the power relay. It is mounted on the firewall 
above and to the right of the steering column. 


The power relay has special heavy duty contacts 
for switching headlamp beams. It is located below the 
amplifier unit. 


The dimmer-override foot switch provides auto- 
matic control of the headlamp beams in one position, 
and manual low beams in the other position. In 
automatic position, a spring load momentary contact 
type switch is also provided. Depressing the foot 
switch slightly provides an overriding upper beam 
condition regardless of light on the phototube unit. 
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Fig. 12-25 Simple Schematic of Guide-Matic System 


This permits the driver to signal if an approaching 
vehicle fails to switch to low beam promptly, and 
also, in a lighted area, provides a simple test for 
“automatic” position of the foot switch. 


The Guide-Matic is connected to turn on with the 
headlamps. After approximately 30 seconds warm- 
up period, the Guide-Matic will provide complete 
automatic switching of the headlamp beams. Street 
lights and other extraneous lights encountered in the 
city are sufficient to maintain its vehicle headlamps 
on low beam. Occasionally, when trailing an older 
model car with poor lighting on the rear, or due to 
some other unfavorable condition, it may be desir- 
able to change the foot switch position to manual 
low beam. The Guide-Matic is disconnected from its 
vehicle headlamps in this position, but is not turned 
off. It continues to function as long as vehicle head- 
lamps are turned on. 


TESTING EQUIPMENT 


Tester J-8456 is required for installing, checking or 
adjusting the Guide-Matic. The tester includes vertical 
aiming device No. 6 and a sensitivity test lamp 
(Fig. 12-27). 


Coot SWITCH 


ADJUSTMENTS AND TESTS 


VERTICAL AIMING PROCEDURE 


Proper performance of the Guide-Matic power 
headlight control requires that the phototube unit 


Fig. 12-26 Phototube Unit 
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Fig. 12-27 


be accurately aimed vertically. If the unit is aimed 
too low, back reflections from the headlamps which 
are being controlled will lock the amplifier on lower 
beam. However, the unit must be aimed as low as 
possible to provide maximum tolerance for car 
loading. 

NOTE: Due to normal settling of front and rear 

springs, it is recommended that the aiming pro- 

cedure outlined below should be made with the 

2,000 mile inspection. 

1. Phototube unit vertical aiming should be done 
with car unloaded, trunk empty except for spare tire, 
gas tank at least half full, and with tires at correct 
pressure. | 

2. Locate car on a level floor (level within %4” 
fore and aft of car). 

3. Rock car sideways to equalize springs. 

4. Set aiming device No. 6 on top of phototube 
unit (Fig. 12-28). 

NOTE: (1) the three points on aiming device 

must be resting on top of phototube unit. 

(2) The aiming device must be touching front 

of phototube unit. 

5. Observe number stamped on driver control 
knob. Adjust aiming dial until corresponding number 
is under pointer. 

6. Adjust vertical aiming screw until bubble is 
centered in level. 


DIM AND HOLD SENSITIVITY TEST PROCEDURE 


NOTE: Phototube unit must be covered with a 
black cloth during test. Tests or adjustments on the 


AIM FIGURE ON FACE OF KNOB 


VERTICAL AIM SCREW 


Fig. 12-28 Aiming Device Installed 


Guide-Matic should be made with the phototube 

unit below 100° F. If the car has been in the sun 

immediately prior to checking, allow it to cool in a 

covered place for approximately one hour before 

the check is actually made. 

1. Set drive control to ‘‘neutral’’ position. 

2. Install tester J-8465 (Fig. 12-29). 

3. Start engine and operate at fast idle while 
making adjustments, 

4. Turn headlamps on and wait at least five 
minutes for amplifier unit to stabilize. Place foot 
switch in ‘‘automatic”’ position. . 

5. Turn zero corrector on face of meter until meter 
pointer is on zero set line (Fig. 12-29). 

6. Turn tester intensity control counterclockwise. 

7. Connect battery leads of Guide-Matic tester to 
battery terminals. 


DIM SENSITIVITY TEST 

1. Rotate tester intensity control completely coun- 
terclockwise. 

2. Turn selector or dim-hold switch to ‘‘hold” posi- 
tion and then back to “dim” position. Headlamps 
should be on upper beam. 

3. Turn tester intensity control clockwise slowly 
just to point where headlamps switch to lower beam. 
The meter pointer should now read in the black dim 
sensitivity range on the meter scale. If not,, proceed 
to “hold” sensitivity adjustment on car. 


HOLD SENSITIVITY TEST 
1. Rotate intensity control clockwise. 
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Fig. 12-29 Dim and Hold Test Equipment Installed 


2. Place dim-hold switch in dim position and back 
to hold position. Headlamps should be on low beam. 


3. Rotate intensity control slowly counterclock- 
wise to point where headlamps switch to upper beam. 
The meter pointer should be in the green hold sen- 
sitivity range on meter scale. If not, proceed to hold 
sensitivity adjustment on car. 


SENSITIVITY ADJUSTMENT ON CAR 
NOTE: Hold sensitivity must be properly adjusted 
before adjusting dim sensitivity. Phototube unit 
must be covered with a black cloth during adjust- 
ments. 


Preparation for adjustment is same as for dim and 
hold sensitivity test on car. 


AMPLIFIER 
HARNESS 


DIM ADu. 
HOLD ADu. 


HARNESS 


Fig. 12-30 Dim and Hold Adjustment Screw Location 


HOLD SENSITIVITY ADJUSTMENT 

1. Hold and dim sensitivity controls are slotted 
for screwdriver adjustment and are located at the 
side of the amplifier unit (Fig. 12-30). 


2. Rotate the amplifier hold control completely 
clockwise. | 


3. Rotate tester intensity control completely 
clockwise. 


4. Place dim-hold switch momentarily in dim 
position to obtain low beam and then place the 
switch in hold position. | 


NOTE: If lights do not we to lower beam, the 
amplifier dim control must be turned completely 
clockwise and then readjusted after hold adjust- 
ment is correct. : 


5. Adjust intensity control) slowly counterclock- 
wise until meter pointer is on hold sensitivity ad- 
justment line. | 


6. Turn amplifier hold control slowly counter- 
clockwise just to the point where headlamps switch 
to upper beam. Do not go beyond setting. 

hi 


7. Recheck sensitivity as shown in steps 1 through 
3 under hold sensitivity test. 


8. Reinstall button plug and hinge cover. 
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DIM SENSITIVITY ADJUSTMENT 
NOTE: Dim sensitivity should not be adjusted 
until after hold sensitivity is properly adjusted. 


1. Rotate amplifier dim 
counterclockwise (Fig. 12-30). 


control completely 

2. Momentarily place dim-hold switch on hold 
then back to dim to obtain upper beam. 

3. Adjust tester intensity control until meter 
pointer is at dim sensitivity adjustment line. 

4. Slowly rotate amplifier dim control clockwise 
just to the point where headlamps switch to lower 
beam. 

NOTE: Do not go beyond this setting. 

5. Recheck sensitivity as shown in steps 1 through 
3 under dim sensitivity test on car. If sensitivity is 
not correct, repeat adjustment procedure. 

6. If adjustment is correct, turn off headlamps and 
remove tester. 


GUIDE-MATIC—REMOVE AND REPLACE 

NOTE: If the diagnosis indicates the phototube 
unit must be removed for repair by an authorized 
warranty repair dealer, the amplifier unit should 
also be removed and sent with the phototube unit. 
If the amplifier unit must be removed for repair 
the Phototube unit need not be sent with it if the 
diagnosis indicates it is functioning properly. 


Manual switching of the headlights may be ob- 
tained by removinng the fuse from the fuse holder 
behind the left kick pad in the event the Guide-Matic 
can not be repaired immediately. 


PHOTOTUBE UNIT 


1. Disconnect the phototube unit harness from the 
amplifier harness. 


2. Remove cross recess head pivot pin from right 
side of phototube unit. 


3. Lift unit off base and remove phototube unit 
and harness. 


AMPLIFIER UNIT 
1. Disconnect foot switch and power relay harness. 
2. Disconnect phototube harness from amplifier. 


3. Remove amplifier attaching screws. 


POWER RELAY 

1. Remove car harness and Guide-Matic harness 
from relay. 

2. Remove two screws from relay. 

To install, reverse the procedure. After installing 


the amplifier unit, check the dim and hold sensitivity 
adjustments. 


TROUBLE DIAGNOSIS 


Turn Guide-Matic on and allow at least one min- 
ute warm-up. In a lighted area, the headlamps should 
be on low beam in both positions of the foot switch. 
If not, refer to Headlamps Stay On Upper Beam. 
With a black cloth over the phototube unit, the head- 
lamps should be on upper beam in one position of 
the foot switch. If not, refer to Headlamps Stey On 
Lower Beam. 


If customer complains of the Guide-Matic dim- 
ming too late or too soon, refer to Sensitivity Adjust- 
ment. 

NOTE: If car has been in the sun immediately 

prior to checking, allow to cool in a covered area 

for about one hour before checking. 

1. Turn on headlamps. 

2. Allow minimum of one minute warm-up. 


3. Follow steps progressively under the specific 
complaint until trouble is located. 


HEADLAMPS STAY ON LOW BEAM 


1. Remove the phototube unit harness from the 
amplifier unit and operate the foot switch. 


a. If headlamps are on low beam in both posi- 
tions of the foot switch, go to step 2. 


b. If headlamps are on upper beam in one posi- 
tion of foot switch, trouble is in the phototube unit 
and both units must be removed for servicing. 


2. Remove the 4 amp fuse from the fuse holder 
near the amplifier unit and ratchet the foot switch. 

a. If the headlamps change beams, the amplifier 

units is faulty and should be removed for servicing. 


b. If upper beam is not obtained, trouble is in 
power relay, foot switch, or car harness. 


HEADLAMPS STAY ON UPPER BEAM 


1. Ground the white wire of the phototube harness. 
See Fig. 12-31. (It may be necessary to drop ampli- 
fier. If so, use external ground for case of amplifier.) 


a. If headlamps remain on upper beam, go to 
step 2. 


b. If headlamps go to lower beam, trouble is in 
the phototube unit and amplifier and phototube 
must be removed for servicing. 


2. Remove red wire from foot switch (Fig. 12-31). 


a. If headlamps go to low beam, replace foot 
switch. 


b. If headlamps remain on upper beam, check 
power relay and if this unit is functioning normally, 
remove amplifier for servicing. 
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Fig. 12-31 


NO OVERRIDING HIGH BEAM 


1. Check to see if red wire is connected to foot 
switch. If not, make connection, 


2. If red wire is connected, remove red wire and 
place a jumper from red wire to ground. If override 
is obtained, replace foot switch. 


3. If override is not obtained, trouble is in the 
amplifier. Remove for detailed servicing. 


TACHOMETER 
DESCRIPTION 


The tachometer, available for all Pontiac models 
equipped with synchro-mesh transmission, indicates 
the number of engine R.P.M. in hundreds. An adjust- 
able red pointer can be moved to any desired position 
on the dial to indicate pre-determined shift points. 


The unit is mounted at the extreme left side of the 
instrument panel so that the operator can quickly scan 
the dial while vehicle is moving (Fig. 12-32). 


Guide-Matic Circuit Diagram 
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HEAD ASSEMBLY—REMOVE 
AND REPLACE (Fig. 12-33). | 
1. Remove screw at rear of tachometer housing. 

2. Gently pull head assembly from housing, discon- 
nect leads and remove bulb. 


3. Remove head assembly gasket. 
4. To replace, reverse above ‘procedures. 


HOUSING—REMOVE AND REPLACE (Fig. 12-33). 
1. Remove head assembly and disconnect leads. 


2. Remove instrument panel: upper trim plate. 


3. Remove two nuts and washers from housing studs 
at rear of instrument panel. ! 


4. Remove housing, insulators and adapter. 
5. Replace by reversing above procedures. 
RESET TACHOMETER NEEDLE 

If it becomes necessary to reset the tachometer 


needle, a precision tachometer} must be hooked up to 
work in conjunction with assembly in car. 
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_ Fig. 12-32 Tachometer on Instrument Panel 


1. Remove tachometer head assembly. 

2. Remove two nuts from “V” shaped retainer. 

3. Remove round metal plug from rear of head 
assembly with blade of knife. 


4. Turn engine over at 3000 R.P.M. as indicated on 
precision tach (lower or higher readings may result 
in inaccurate needle setting). 


5. Insert small screwdriver through hole at rear of 
head assembly and turn rheostat clockwise to lower 
needle or counterclockwise to raise needle. 

6. When proper needle setting has been obtained 
(3000 R.P.M. as indicated on precision instrument) 
furn engine off, remove precision tachometer and re- 
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Fig. 12-33 Reference Illustration—Tachometer 


UY UU 


| 


U i 


lle 


Fig. 12-34. Vacuum Gauge on Console 


place tachometer head assembly by reversing above 
procedures. 


VACUUM GAUGE 
DESCRIPTION 
The vacuum gauge is standard equipment on all 
Pontiac models equipped with Hydra-Matic trans- 
mission and floor console and is optional equipment 
on Hydra-Matic equipped models without console. 
The unit is mounted on upper trim plate of console 
(Fig. 12-34) or at extreme left side of instrument 
panel on models without console. 
The vacuum gauge indicates engine vacuum at all 
speeds and high vacuum readings during moderate ac- 
celeration indicates to operator high engine efficiency. 


CONSOLE MODEL-—-REMOVE AND REPLACE 
(Fig. 12-35) 

1. Remove four screws from plastic cover at under- 
side of console trim plate and remove cover. 

2. From underside of console trim plate, remove two 
screws and washers which retain vacuum gauge to trim 
plate. 

3. Lift vacuum gauge from trim plate and remove 
rear screw from housing. 

4. Pull head assembly and gasket from housing, 
disconnect vacuum hose and remove bulb. 

5. Replace by reversing above procedure. 
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Fig. 12-35 Reference IIlustration— 
Console Mounted Vacuum Gauge 


INSTRUMENT PANEL MODEL—REMOVE 
AND REPLACE (Fig. 12-36) 


1. Remove screw at rear of vacuum gauge housing. 


2. Pull head assembly and gasket from housing, 


disconnect vacuum hose and remove bulb. 


3. Remove instrument panel upper trim plate. 


4. Remove nut and washer from threaded stud at 
rear of instrument panel. 


5. Remove housing, insulators and adapter. 


6. Replace by reversing above procedures. 


MAGI-CRUISE THROTTLE CONTROL 


DESCRIPTION (Fig. 12-37) 


The Magi-Cruise is an accessory which holds the 
throttle at any position selected by the operator. It 
has a manual “ON-OFF” ni on the instrument 
panel. In the “ON” position it releases the holding 
lever and allows it to operate and lock the accelerator 
rod in any desired position. | 


The control rod is connected to the accelerator 
pedal linkage by a chain. The! locking lever is con- 
nected to the brake pedal by a chain and spring. Any 
time the holding lever is released it allows the spring 
loaded control rod to seek its innermost position. 


When the accelerator pedal if depressed, the chain 
will become loose until the brake pedal is tapped at 
which time holding lever is actuated releasing the 
control rod to its inner position governed by the 
chain. This holds the accelerator pedal in whatever 
position it was in at the time the brake pedal was 
tapped. Whenever the brake is tapped or applied the 
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Fig. 12-36 Reference Iilustration—Instrument Panel Mounted Vacuum Gauge 
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Fig. 12-37 Reference Illustration—Magi-Cruise Control 


Magi-Cruise unit is released. The unit can also be 
released by turning the ON-OFF switch on the instru- 
ment panel to the “OFF” position. 
ADJUSTMENTS 
1. Turn control to “ON” position and lock control 
shaft in a position extended 114”. 
NOTE: Carburetor must be in normal hot idle 
position. 
2. Insert chain in connector to fit without slack. 
3. Install chain between the control lever and 
bracket assembly and the contro! shaft. 


CAUTION: Do nof cut off excess chain. 


NOTE: On cars with four barrel carburetor, move 
throttle control return spring to bottom hole in 
anchor plate. 


4. With control in “ON” position, install release 
spring in hole of the brake pedal release bracket. 


NOTE: Engine must be running on cars equipped 
with power brakes. 


5. Install bead chain between the release spring 
and the release lever on the control leaving approxi- 
mately two beads of slack (Fig. 12-37). 

CAUTION: Do nof cut off excess chain. 

6. Manually lock throttle in an open position. 


7. Slowly depress brake pedal. Accelerator pedal 
must release before the brake is actually applied. 


a. If this does not happen, there is too much slack 
in the chain. Move the spring to the rear hole in the 
brake pedal release bracket and adjust one ball 
shorter in connector. This provides 14 ball length 
adjustment. If there is still too mush slack, move 
spring to the front hole of the brake pedal release 
bracket. 

b. Repeat this procedure until proper adjustment 
is obtained. 
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NOTE: Enough slack must be provided so that 
brake pedal moves approximately 14” or more 
before control rod is released. 


c. If chain is too tight, unit will have tendency to 
slip when driving over rough roads. 


NOTE: Release spring must be installed with 
hook ends down and end with connector toward 
rear of car. 


CRUISE CONTROL 
DESCRIPTION 


The Cruise Control unit is driver-operated and may 
be used either as a speed reminder or as an automatic 
speed holding control for any car speed between 25 
MPH and 85 MPH. 


The major components of Cruise Control are the 
power unit, which is mounted under the hood to the 
left of the engine, and the selector control assembly 
which is located at the extreme left end of the instru- 
ment panel (Fig. 12-38). 


The power unit is connected to the transmission and 
speedometer by a flexible drive cable. The selector 
control assembly is connected to the power unit by 
means of a bowden cable. Mechanical linkage connects 
the power unit to the accelerator and carburetor 
throttle rod (Fig. 12-39). 


The selector control assembly has a calibrated 
thumb wheel control with speed markings from 30 to 
80 MPH, in increments of 10 MPH. It also includes 
an “OFF” position beyond the 80 MPH setting. 


Approximate speed settings are obtained by rotating 
the selector dial to the desired speed. For accurate cal- 
ibration after the unit has been locked in, the selector 
dial may be moved forward or backward. 


The lock-in button for automatic speed control op- 
eration is an integral part of the selector control and 
is located at the front of the selector dial. Depressing 
the lock-in button, after selected speed is attained and 
while accelerator foot pressure remains constant, closes 
an electrical circuit which energizes an electro magnet 
in the power unit providing automatic and constant 
speed cotrol. 


The complete electrical circuit for the Cruise Con- 
trol is shown in Fig. 12-40. A reversible electric motor 
in the power unit actuates the mechanical linkage be- 
tween the power unit and the carburetor. Contact 
points for forward and reverse energizing of the motor 
are closed and opened by a flyball governor, under 
control of a helical governor spring that is compressed 
or relaxed to calibrated positions, corresponding to 
selected speeds, by the bowden cable leading to the 
selector control. 
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Fig. 12-38 Simple Schematic of 
Cruise Control Installation 


SPEED REMINDER OPERATION. 

Rotate the selector dial to the desired speed setting, 
with speed setting centered in opening of dial escutch- 
eon. The Cruise Control will then function as a speed 
reminder by exerting back presgure on the accelerator 
pedal whenever the speed setting is reached. The unit 
will function in like manner whenever the speed set- 
ting is changed. 

Cruise Control does not interfere with normal accel- 
eration up to the selected speed reminder setting. Fur- 
ther acceleration may be obtained above that speed by 
pressing the accelerator pedal past the warning back 
pressure position. 


AUTOMATIC SPEED CONTROL | OPERATION 
For automatic speed control, rotate selector dial to 
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Fig. 12-39 Cable Connections and Linkage 
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Fig. 12-40 Cruise Control Circuit Diagram 


desired speed setting. Accelerate until selected speed 
is reached and back pressure is felt and held at the ac- 
celerator pedal. Momentarily depress lock-in button 
while holding down against accelerator back pressure, 
and then release button. The car will now automati- 
cally maintain the selected speed with the driver’s foot 
off the accelerator pedal. Selected speed will be main- 
tained regardless of road terraine, within the limits of 
engine performance. 


When the unit is in automatic control, car speed 
can be changed by slowly rotating the selector dial 
forward to increase speed or backward to decrease 
speed. 


CAUTION: When changing car speed during auto- 
matic control, the selector dial acts as a hand 
throttle. Always rotate dial slowly, to prevent 
sudden acceleration. 


Automatic control is disengaged when the brake 
pedal is depressed. It can be re-engaged by simply 
accelerating until back pressure is felt and momen- 
tarily depressing the lock-in button. It is not necessary 
to rotate the selector dial to re-engage automatic con- 
trol. Automatic control also can be canceled by turning 
off the ignition switch. 

The unit can be disengaged completely by rotating 
the selector dial to the “OFF” position. This should 
not be done when the unit is in automatic control as 
car speed will increase to maximum range before 
“OFF’”’ position is reached. 


ON CAR TROUBLE DIAGNOSIS 


Since Cruise Control is mechanically driven and 
electrically operated, diagnosis and trouble shooting 
procedures involve both mechanical and electrical 
tests. Electrical tests are to be made with ignition 
“ON”. Do not start engine. 


Possible malfunctions or customer complaints re- 
quiring service on the Cruise Control unit will fall 
under one of the following categories: 


1. No cruise control response. 


2. Constant pressure on accelerator pedal regardless 
of selector setting. 


3. No automatic control when selector button is 
depressed. 


4. Automatic control engages at selected speed with- 
out depressing selector button. 


5. Automatic control remains engaged when brake 
pedal is touched. 


6. Automatic control remains engaged when selector 
dial is rotated to the “OFF’’ position. 


7. Pulsating accelerator pedal. 
Engine does not return to normal idle. 


9. Speedometer does not register or unit does not 
operate. 


10. Noisy speedometer. 
11. Blowing fuses. 
12. Unit does not control at selected speed. 
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TEST LAMP 


GROUNDED LEAD 


TERMINAL NO. 1 


Fig. 12-41 Testing for Current at No. 1 Terminal 


The following mechanical and electrical tests will 
aid in isolating and correcting the above conditions. 
Diagnosis and trouble shooting procedures must be 
followed to make certain that the trouble is in the unit 
itself, and not in some other component of the system. 


OPERATIONAL TEST 

1. Turn ignition switch “ON’’. Do not start engine. 

2. Move Cruise Control selector dial to lowest speed 
position. 

3. Depress accelerator pedal to wide open position. 

4. Depress Cruise Control lock-in button. If accel- 
erator pedal stays in the depressed position, electrical 
circuit and lock-in mechanism is operating properly. 

5. Slowly depress brake pedal. If accelerator pedal 
returns to the idle position, brake pedal switch is op- 
erating properly. 

6. Perform steps 3 and 4. 

7. Turn off ignition switch. If accelerator pedal re- 
turns to the idle position, the ignition switch portion of 
the electrical circuit and latching mechanism is operat- 
ing properly. 


ELECTRICAL TEST (MOTOR CIRCUIT, 
CUT-OUT CIRCUIT, AND GROUNDING CIRCUIT 

1. Turn ignition switch “ON”. Do not start engine. 

2. Using a test lamp, ground one test lamp lead and 
touch other end to terminal No. 1, Fig. 12-41. Test 
lamp should light. If lamp fails to light, check for 
blown fuse and check entire motor circuit. 

3. With one test lamp lead grounded, touch other 
lead to terminal No. 2. The circuit is normal if the 
lamp lights. If test lamp fails to light, make the fol- 
lowing tests on the automatic cut-out circuit: 

Test progressively along the circuit to the power 
unit, starting with the pink wire at the brake pedal 
switch. If test lamp lights on pink wire, test orange 
wire. If lamp does not light, the brake pedal is not in 
the released position or the switch is out of adjustment 
or defective. 


Fig. 12-42 Testing for Current at No. 3 Terminal 


4. If test lamp lights at both terminals No. 1 and 
No. 2, test the ground circuit as follows: 

Connect one end of test lamp to terminal No. 1 and 
the other end to terminal No. 3 (Fig. 12-42) and de- 
press the button on the selector control assembly. If 
test lamp lighs, the circuit and control are satisfactory. 
If lamp does not light, check wiring between terminal 
No. 3 and lock-in switch on control by grounding wire 
at connector near control. If test lamp now lights, 
check ground wire for proper grounding at cable hous- 
ing and/or selector control cable assembly. Repair or 
replace as necessary. 

5. Turn ignition switch off. 


CHECKING MOTOR OPERATION 
1. Turn ignition switch “ON? Do not start engine. 
2. Remove four screws securing power unit cover 
and remove cover. 


3. Check accelerator linkage adjustment, as de- 
scribed under LINKAGE ADJUSTMENT. 


4. Move locking arm against magnet and press down 
on armature plate to latch unit, simulating automatic 
control. 


5. Move contact arm to t juch contact point on 
motor side of magnet. Motor should rotate drive screw 
and open the throttle through the accelerator linkage. 


6. Move contact arm to touch contact point on lock- 
ing arm side of magnet. Motor should rotate drive 
screw and close the throttle through the accelerator 
linkage. 

NOTE: If motor will not open or close throttle 
through accelerator linkage, motor may be binding. 
Check alignment of motor with housing. To check 
motor for binding, loosen m@tor from housing with- 
out disconnecting motor ead and disengage motor 
shaft from drive screw. Mowe contact arm against 
contact point on motor side of magnet assembly 
to check reverse operation, afd against contact point 
on locking arm side of magnet assembly to check 
forward operation. If sai does not run free, 
replace motor. If motor does run free, stall test 
motor as described below. | 
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The drive screw or carburetor linkage may also be 
binding. To check drive screw for binding, disengage 
motor shaft from drive screw, insert screwdriver in 
slotted end of drive screw, and check for free rotation. 
If drive screw does not rotate freely, it is defective 
and should be replaced. If motor and drive screw 
operate satisfactorily, then adjust carburetor linkage. 

7. Turn ignition switch off and replace power unit 
cover. . 


MOTOR STALL TEST 
1. Disconnect multiple electric connector at front of 
power unit. 


2. Remove four screws securing power unit cover 
to housing and remove cover. 


3. Connect red lead of an ammeter tester to positive 
battery terminal. 


4. Insert locking arm gauge, J-7652, over stop stud 
to limit travel of locking arm and prevent rotation of 
drive screw 


5. Connect black lead of tester to No. 1 terminal on 
front of power unit. 


6. Hold contact arm against contact point on lock- 
ing arm side of magnet and observe reading on am- 
meter. If reading on ammeter indicates more than 7 
amps, motor is drawing too much current and should 
be replaced. 


7. Disconnect tester leads, remove locking arm gauge, 
install cover, and connect multiple connector. 


CHECKING FOR DAMAGED CABLES AND GEARS 
1, Raise rear end of car and place on jack stands. 


2. Start engine and move transmission shift lever 
to either “Dr” range. 


3. Remove speedometer cable at power unit and 
check to see if nylon gear is turning. This will deter- 
mine if cable from transmission to power unit is turn- 
ing and if gear is operating. 


FEELER GAGE LOCKING 


ARM LATCH 


.001"-.006” GAP 


ADJUSTING SCREW 


Fig. 12-43 Locking Arm Latch Adjustment 


4. If nylon gear is turning, cable to speedometer is 
broken or speedometer is inoperative. 


5. If nylon gear is not turning, disconnect trans- 
mission cable at power unit. 


6. If cable is turning, gears are stripped inside 
power unit. 


7. If cable is not turning, check for a broken cable 
or stripped transmission speedometer drive gear. 


8. Shut off engine and lower car. 
9. Replace parts as required. 


MINOR REPAIRS 


LOCKING ARM LATCH AND CONTACT 
POINTS—ADJUST ON CAR 


The locking arm latch must be properly adjusted 
before attempting to adjust the contact points. 


There are two sets of electrical contact points that 
operate the Cruise Control motor in the forward and 
reverse direction. One set of contact points, on the motor 
side of the magnet, controls acceleration, while the 
contact point on the locking arm side of the magnet 
controls deceleration. The points on the contact arm 
(one on each side) serve as the grounding points. 


Point adjustment may be made at either set of con- 
tact points on the magnet assembly as a single adjust- 
ment takes care of both. 


The contact points are still operative when black- 
ened or pitted; however, any build-up on the points 
should be removed. 

CAUTION: When filing points, use a cloth to catch 

filings as they could become wedged between the 

small ball bearings in the nut on the drive screw 
and cause the drive screw to stick. 


The following procedures must be followed in exact 
sequence when adjusting contact points: 


LOCKING ARM LATCH ADJUSTMENT 

1. Disconnect multiple electrical connector at front 
of power unit. 

2. Disconnect accelerator linkage rod from exterior 
arm. 


3. Remove four screws securing power unit cover 
and remove cover. 


4. Move locking arm up against magnet and press 
down on armature plate to latch the unit, simulating 
automatic control. 


5. Use a feeler gauge to measure gap between lock- 
ing arm and latch on armature plate (Fig. 12-43). 
This gap must be between .001’’-.006’. If gap is not 
within specifications, adjust gap by turning adjusting 
screw counterclockwise to increase gap or clockwise to 
decrease gap. 
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FEELER GAGE 
CONTACT 


POINTS 


090" + .010” 
GAP 


CONTACT 
ARM 


Fig. 12-44 Contact Point Adjustment (Full Gap) 


CONTACT POINT ADJUSTMENT 
1. Disonnect drive cable at base of power unit. 


2. Move contact arm against either contact point 
and use a feeler gauge to measure the full gap between 
contact arm and other point (Fig. 12-44). This gap 
must be .090” + .010”. If gap is not within specifi- 
cations, bend either contact point on magnet assembly 
until proper gap is obtained. 

3. Insert locking arm gauge J-7652 over stop stud. 
With screwdriver, move magnet assembly to low 
throttle position (against locking arm). Turn governor 
weights until they are parallel with drive screw, then 
place governor weight wedge, J-8547, between governor 
weights, pressing down on wedge until weights are held 
out to their stop position. 

4. Use a feeler gauge to measure gap between con- 
tact arm and either contact point on magnet assembly 
(Fig. 12-45). This gap should be approximately one- 
half of the full gap measurement in Step 2. If gap is 
not within specifications, contact arm is not centered 
properly. Loosen screw on actuator clamp (Fig. 12-45) 
and rotate actuator until contact arm is centered be- 
tween the two contact points on the magnet assembly. 
Then tighten clamp screw and recheck gap. 

NOTE: When making adjustment for centering 

contact arm, make certain that clamp is pressed 

down firmly against actuator cams. Otherwise, 
clamp fingers will not follow the cam when actuator 
is turned. 

5. Remove locking arm gauge and governor weight 
wedge tools. 


CRUISE CONTROL LINKAGE—ADJUST 


1. Adjust TV linkage and throttle control rod as 
outlined in the Pontiac Hydra-Matic Manual. 


CONTACT 


ARM 


CLAMP 


GOVERNOR 
WEIGHT. WEDGE 
J-8547 


Fig. 12-45 Contact > Adjustment 


(Contact Arm Cet tered) 
i 


| 

2. Start engine and operate at slow idle with trans- 
misison shift lever in “Park.” 

3. Remove cotter pin securing trunnion on exterior 
arm plate, remove washers, and separate linkage from 
exterior arm. | 

4. Insert locking arm gauge iy- 7652 over stop stud 
and hold exterior arm sd against gauge (Fig. 
12-46). 

5. Turn trunnion until it aligns with and enters 
hole in exterior arm freely. | 

NOTE: Due to angle trunnion enters exterior arm 

it is possible for arm to be oved away from gauge 

when trunnion is inserted. Bate certain that arm 
is still against gauge after trunnion is installed. 

6. Install washers on trunnign and secure trunnion 


i 


to exterior arm with cotter pin, 


7. Remove gauge and shut off engine. 


CRUISE CONTROL CABLE—ADJUST 


1. Loosen set screw on end af dust shield and work 
control cable back and forth making certain that fer- 
rule on end of cable is free to move when dial is 
rotated. 


TRUNATION EXTERIOR ARM 


LOCKING ARM 
pom CAUGE J-7652 


Fig. 12-46 Accelerator Linkage Adjustment 
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ALIGN BACKLINE OF 
NUMERAL "4" | 
WITH TOP REAR of 
CORNER OF g 
SELECTOR 

BLOCK 


NYLON 
HOLDER 


Fig. 12-47 Calibrating Selector Dial 


2. Rotate selector dial backward to “Low” position, 
or as far as it will go without forcing it. 

3. Carefully insert ferrule back into dust shield 
without forcing it, until ball socket just bottoms in 
housing. 

NOTE: After positioning ferrule in dust shield, 

recheck selector dial to be sure it is still in extreme 

low speed position. 

4. Tighten set screw securely on end of dust shield. 


NOTE: Be careful not to change cable position 
when tightening set screw. 


MAJOR REPAIRS 


SELECTOR CONTROL ASSEMBLY AND 
CABLE—REMOVE AND REPLACE 


REMOVE 

1. Remove two control housing to instrument panel 
retaining screws and pull control assembly away from 
instrument panel. 

2. Remove lock screw securing bowden cable to 
selector control and pry end of cable out of nylon 
holder. 

3. Disconnect light bulb wire and feed wire to con- 
nectors and remove selector control. 

4. Disconnect bowden cable at power unit and pull 

through cowl grommet from engine side. 


REPLACE 
NOTE: Speed setting of selector dial should be 
calibrated as outlined below under SELECTOR 
DIAL CALIBRATION before assembly is replaced. 


1. Feed bowden cable through cowl grommet from 
engine side. Connect one end of bowden cable to 
power unit. 

2. Insert angled end of bowden cable into hole in 
nylon holder on selector control and press cable into 
retaining groove. 


3. Push cable housing into selector control until 
cable housing butts against its stop and secure cable 
with lock screw. 

4. Connect lamp wire and feed wire to selector con- 
trol connectors. 

5. Position selector control assembly housing against 
instrument panel and secure with two screws. 


6. Check control cable adjustment as outlined under 
CRUISE CONTROL CABLE—ADJUST. 


SELECTOR DIAL CALIBRATION (Fig. 12-47) 


1. Remove selector control assembly as outlined 
under SELECTOR CONTROL ASSEMBLY AND 
CABLE—REMOVE AND REPLACE. 


2. Remove selector dial retaining screw and remove 
dial from selector control. 


3. Rotate shaft counterclockwise until nylon holder 
is all the way forward. 


4. Install selector dial on shaft so that backline on 
numeral 4 (of 40 MPH setting), when in horizontal 
position, aligns with top rear corner of selector block 
(Fig. 12-47). 


NOTE: This alignment is important as it calibrates 
speed setting of selector dial. 


5. Install dial retaining screw and replace selector 
control assembly as outlined above. 


POWER UNIT—REMOVE AND REPLACE 


Whenever a faulty power unit is removed, the car 
can be driven with the speedometer operating by re- 
moving the power unit cables from the speedometer 
and transmission, and installing a standard speed- 
ometer cable and housing assembly between the trans- 
mission and speedometer. 


REMOVE 
1. Disconnect multiple electric connector at power 
unit. 


2. Disconnect drive cable and speedometer cable 
from power unit. 


3. Loosen set screw at lower end of dust shield. 


4. Remove dust shield from housing, then slide 
dust shield down cable and slip ball end of bowden 
cable out of socket. 


5. Disconnect accelerator linkage frorn exterior 
arm plate on power unit. 


6. Remove two bolts securing power unit to mount- 
ing bracket and remove power unit, leaving mounting 
bracket attached to fender dust shield. 


REPLACE 


1. Position power unit on mounting bracket and 
secure to bracket with two bolts. 
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Fig. 12-48 Power 


2. Connect accelerator linkage to locking arm on 
power unit. Adjust linkage as outlined under CRUISE 
CONTROL LINKAGE—ADJUST. 


3. Install ball end of bowden cable in socket on 
power unit. 


4. Install dust shield in housing. Dust shield has 
bayonet type retention. Push in and turn clockwise. 
Do not tighten set screw on end of dust shield until 
control cable is properly adjusted. 


5. Adjust control cable as outlined under CRUISE 
CONTROL CABLE—ADJUST. 


6. Connect drive cable and speedometer cable to 
power unit. 


7. Connect multiple electric connector at power 
unit. 


POWER UNIT—DISASSEMBLE AND ASSEMBLE 
(Fig. 12-48) 


DISASSEMBLE 


1. Remove four screws securing cover and remove 
cover, being careful not to lose rubber seal or felt seal 
in cover groove. 
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Unit—Exploded View 


2. Disconnect green motor wire from terminal block. 
NOTE: Do not attempt to straighten terminal 
fitting, as it is angled to pfevent shorting on the 
housing cover. | 
3. Remove governor spring. 
4. Loosen nut at top of ball. kocket and remove ball 
socket from end of compresspr rod. Remove com- 
pressor rod from housing. 
5. Remove screw from compressor rod guide and 
remove rod guide from housing. 
6. Disconnect red and black motor wires at the 
bottom of contact points. 


7. Disconnect black wires from upper and lower 
terminal on side of cut-out switch. 

8. Remove two nuts securing motor to housing and 
remove motor. | 
connector from ter- 


9. Disconnect double plug-in 
ening clip from lip of 
; 


minal block, and wire and re 
housing. 


10. Disconnect cut-out ewifeh lead from double 
plug-in connector by inserting} 'small Allen wrench in 
end of connector to depress ta g on wire end. 
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11. Remove screw securing terminal block to hous- 
ing and remove terminal block. 

12. Remove screw securing cut-out switch to hous- 
ing and remove switch and insulator. 

13. Disconnect torsion spring from exterior arm 
plate, and remove spring and exterior arm. 

14. Remove locking arm stop stud and washer and 
two pintle retaining screws and washers located under 
locking arm. 

15. Lift magnet and pintle assembly out of housing, 
being careful not to lose felt seal in groove of housing. 

16. Lift contact arm acutator off drive shaft. 

17. Remove locking arm plate from pintle shaft and 
remove wave washer. 

18. Remove snap ring from end of pintle shaft and 
remove contact arm from shaft. Discard snap ring. 

19. Remove pintle shaft from magnet assembly and 
remove wave washer from shaft. 

NOTE: Do not remove switch on the magnet as- 

sembly, as it is not serviceable. 

20. Remove three screws from serial number plate 
and remove plate and bushing. 

21. Remove snap ring, outer bearing race, bearing 
and inner bearing race. Then remove drive screw and 
nut from motor end of housing. 

CAUTION: When handling drive screw assembly, 

keep parts clean, as dirt particles can become 

wedged between the small ball bearings on the 
end of the shaft or in the shaft nut and cause the 
drive screw fo stick. 

22. Remove snap ring, spacer, wave washer, and 
governor weight assembly from drive shaft inside 
housing. 

23. Remove two screws. securing speedometer 
adapter to housing and remove adapter. 

24. Remove retaining ring securing nylon gear in 
housing and remove nylon gear. 

25. Remove two screws securing drive adapter to 
housing and remove adapter if necessary. 

NOTE: The governor assembly and power unit 

housing are serviced as a single unit. 


ASSEMBLE 
1. Install drive adapter on bottom of power unit. 


NOTE: The drive adapter and speedometer adapter 
are interchangeable. 


2. Lubricate nylon gear with cam and bearing lubri- 
cant, and install gear in housing. 


3. Secure gear in housing with retaining ring. 


4. Replace speedometer adapter and secure with two 
Screws. 


5. Install governor weight assembly, wave washer, 
and spacer on drive shaft, secure with new snap ring. 


6. Lubricate drive screw assembly sparingly with 
cam and bearing lubricant and install through motor 
end of housing. 


7. Insert end of drive screw through boss in housing 
and install inner bearing race, bearing, outer bearing 
race, and new snap ring on end of drive screw. 

8. Insert bushing in opening in housing and replace 
serial number plate, securing plate and drive screw 
assembly with three screws. 


9. Install small wave washer on pintle shaft and 
insert pintle in magnet assembly, through side oppo- 
site points. 

10. Install contact arm on end of pintle shaft with 
actuator pin facing away from magnet and secure 
with new snap ring. 

11. Install large wave washer on pintle shaft and 
install locking arm on pintle. 


12. Position drive nut in center of drive screw. 


13. Attach actuator and clamp assembly on contact 
arm and install complete assembly in housing, posi- 
tioning actuator over governor shaft, and align bracket 
tangs on bottom of magnet assembly with grooves in 
drive screw nut. Press down on complete assembly 
until it seats itself in housing. 


14. Install two pintle screws and lockwashers se- 
curing magnet and pintle assembly in housing. 


15. Install locking arm stop stud and lock washer. 


16. Install exterior arm on locking arm shaft with 
throttle arm toward serial number plate. 


17. Install torsion spring on exterior arm. Using 
needle nose pliers, tighten spring one complete turn 
before connecting to stud on arm. 


18. Install cut-out switch and insulator on housing 
and secure with screw. 


19. Install terminal block on housing with num- 
bered connector blades outboard of housing. 


20. Install cut-out switch lead, in double plug-in 
connector. Plug dcuble plug-in connector onto terminal. 
block and secure lead to inside top edge of housing 
with retaining clip. 

21. Route black wire from switch on magnet as- 
sembly, under pintle shaft, and connect to upper ter- 
minal on side of cut-out switch. 


22. Route black wire from top of cut-out switch, 
under pintle shaft, loop back over pintle shaft and 
connect to bottom of contact point on locking arm 
side of magnet. 


CAUTION: Be careful when routing wires so they 
will not come into contact with any moving parts. 


é 
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23. Install motor on housing, threading wires 
through upper hole in housing. Make certain that end 
of motor shaft engages in slot of drive screw. Install 
motor mounting nuts and tighten nuts securely. 


NOTE: Do not tighten by using screwdriver on 
slotted bolt heads, as this may result in binding of 
the motor bearings. 


24. Route black motor wire under pintle shaft be- 
tween leg of magnet assembly, and connect wire to 
lower terminal on side of cut-out switch. 


25. Route red motor wire under pintle shaft, loop 
back over pintle shaft and connect wire at bottom of 
contact point on motor side of magnet. 


26. Connect green motor wire to single connector 
on terminal block. 


NOTE: Do not attempt to straighten terminal fit- 
ting, as it is angled to prevent shorting on the hous- 
ing cover. 


27. Install compressor rod guide on housing. 


28. Lubricate compressor rod with cam and bearing 
lubricant, install compressor rod through guide into 
housing, and install lock nut on threaded end of com- 
pressor rod. Install governor spring in actuator. 


29. Move locking arm up against magnet and press 
down on armature plate to latch the unit, simulating 
automatic control. Use a feeler gauge to measure gap 
between locking arm and latch on armature plate 
(Fig. 12-43). This gap must be between .001”-.006”. 
If gap is not within specifications, adjust gap by turn- 
ing adjusting screw counterclockiwse to increase gap 
or clockwise to decrease gap. 


30. Release locking arm. 


31. Move contact arm against either contact point 
and use a feeler gage to measure the gap between con- 
tact arm and other point (Fig. 12-44). This gap must 


be .090” +.010”. If gap is not within specifications, 
bend either contact point on magnet assembly until 
proper gap is obtained. | 


32. Insert locking arm gauge J-7652 over stop stud. 
Move magnet assembly to low speed position (magnet 
away from motor). Turn governor weights until they 
are parallel with drive screw, then place governor 
weight wedge J-8547 between governor weights, press- 
ing down lightly on wedge and actuator until weights 
are held out to their stop position. 


33. Use a feeler gauge to mepsure gap between con- 
tact arm and either contact point on magnet assembly 
(Fig. 12-45). This gap should be approximately one- 
half of the full gap measurement in Step 31. If gap is 
not within specifications, contact arm is not centered 
properly. Loosen screw on actuator clamp (Fig. 12-45) 
and rotate actuator until contact arm is centered be- 
tween the two contact points on the magnet assembly. 
Then tighten clamp screw and recheck gap. 


34. Remove locking arm gage and governor weight 
wedge. 


35.Turn drive screw to move magnet assembly all 
the way toward motor side of housing to avoid any 
contact between contact arm land the contact point 
on the motor side of the magmet. This must be done 


to prevent preloading of the eels spring by the 
contact arm before adjusting the compressor rod. 


36. Hold housing in an upright position, and adjust 
locknut until spring seat on campressor rod just rests 
on governor spring without exerting pressure against 
spring. Install ball socket on ¢ompressor rod until it 
touches locknut, then loosen ball socket one complete 
turn and tighten locknut. This will provide the correct 
low speed calibration for the power unit. 


37. Install cover, making certain that rubber seal 
and felt seal are properly seated in grooves of cover 
and housing. Secure cover with four screws. 


CRUISE CONTROL 
TROUBLE DIAGNOSIS 


SPEEDOMETER NOISE 

CAUSE 
Cables bent or kinked. 
Lack of cable lubrication. 
Noisy Speedometer head assembly. 
Noisy governor weights. 


Noisy gear in power unit. 


REMEDY 
Straighten or replace cables. 


Lubricate. 


Repair. 
Repair or replace housing assembly. 


Replace nylon gear. 
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BLOWING FUSES 
CAUSE 


Short or ground in wiring circuit. 


Improper linkage adjustment. 


Defective motor. 


Locked drive screw. 


NO CRUISE CONTROL RESPONSE 
CAUSE 

Accelerator linkage broken or disconnected. 

Drive cables broken or disconnected. 

Nylon gear or drive gear defective. 

Blown fuse. 

Improper linkage adjustment. 


Loose connections or broken wires (internal or 
external). 


REMEDY 


Check for short or ground. Repair or replace if 
necessary. 


Adjust accelerator linkage. 


Check operation of motor. If more than 7 amps at 12.5 
volts are noted in either direction, replace motor. 


Check drive screw for binding. Replace if necessary. 


REMEDY 
Connect or replace linkage and adjust. 
Connect or replace cables. 
Replace nylon gear or housing assembly. 
Replace and check cause. 
Adjust linkage. 


Check for current at the unit. Repair wires or tighten 
wiring connections as required. Check condition of 
terminal block. Replace if necessary. 


NO AUTOMATIC CONTROL WHEN SELECTOR BUTTON IS DEPRESSED 


CAUSE 


Driver riding the brake pedal or driver does not hold 
accelerator against back pressure when depressing 
selector button. 


No current at No. 2 terminal. 


Loose or disconnected ground wire between selector 
control and No. 3 terminal. 


Inoperative cut-out switch on brake pedal. 
Cut-out switch in Power Unit open. 


Magnet assembly does not latch properly. 


REMEDY 


Instruct owner. 


Perform Electrical Test. Correct as required. 


Tighten or connect ground wire. 


Check switch and replace if necessary. 
Adjust or replace cut-out switch. 


Check and adjust locking arm latch. 


CONSTANT PRESSURE ON ACCELERATOR PEDAL REGARDLESS OF LEVER SETTING 


CAUSE 
Blown fuse. 
No current at No. 1 terminal. 
Control cable improperly adjusted. 
Control cable defective. 


Inoperative motor or locked drive screw. 


REMEDY 
Replace fuse and perform Electrical Test. 
Perform Electrical Test and correct as required. 
Adjust cable. 
Replace cable. 


Check operation of motor and/or drive screw. Replace 
or repair as necessary. 
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AUTOMATIC CONTROL ENGAGES AT SELECTED SPEED WITHOUT DEPRESSING SELECTOR BUTTON 


CAUSE 


Continuous ground in ground circuit or switch. 


| 
REMEDY 
Check for ground and repair as ‘required. 


Perform Electrical Test. 


AUTOMATIC CONTROL REMAINS ENGAGED WHEN BRAKE PEDAL IS TOUCHED 


CAUSE 


Inoperative cut-out switch on brake pedal. 


REMEDY 
Perform Electrical Test. | 


Adjust stoplight switch or replace if necessary. 


i 


AUTOMATIC CONTROL REMAINS ENGAGED WHEN SELECTOR DIAL IS IN THE “OFF” POSITION 


CAUSE 
Improper control cable adjustment. 


Inoperative cut-out switch. 


PULSATING ACCELERATOR PEDAL 
CAUSE 


Speedometer cable or drive cable kinked or lack of 
lubrication. 


Improper accelerator linkage adjustment. 
Improper locking arm latch adjustment. 


Contact points on magnet assembly improperly 
adjusted. 


CARBURETOR DOES NOT RETURN TO NORMAL IDLE 
CAUSE 


Improper carburetor or accelerator linkage adjustment. 


Interference between power unit cover and locking 
arm. 


Lack of lubrication on linkage. 


Weak throttle return spring. 


UNIT DOES NOT CONTROL AT SELECTED SPEED 
CAUSE 
Selector dial not calibrated properly. 


Improper control cable adjustment. 


hh 


REMEDY 


Adjust control cable or replace if necessary. 


Check cut-out switch for open circuit. Repair or 
Replace as necessary. | 


{i 
\ 
| 


REMEDY 
Lubricate or replace cables if mecessary. 
Adjust accelerator linkage. 
Check and adjust locking arm latch. 


Check and adjust point gap. 


REMEDY 


Adjust throttle control, TV rod, and accelerator 
linkage. 


Eliminate interference. 


Lubricate. | 
Replace spring. 


i 
f 


REMEDY 
Calibrate selector dial. 


Adjust control cable. 
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SPEEDOMETER DOES NOT REGISTER OR UNIT DOES NOT OPERATE 


CAUSE REMEDY 
Speedometer drive gear in transmission defective. Replace gear. 
Broken drive cable from transmission to power unit. Replace drive cable. 
Damaged drive gear or nylon gear in power unit. Replace nylon gear. If metal drive gear is damaged, 


replace housing assembly. 
Broken speedometer cable. Replace speedometer cable. 


Inoperative speedometer. Repair speedometer. 


SPECIAL TOOLS 


J-8547 J-7652 


Fig. 12-49 Cruise Control Special Tools 
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ACCESSOLIES 4 bch pore eda ee bas OLAS s ow ds 
AM-FM Radio ......................... 
Adjust Antenna Trimmer .............. 
DeSEriIPtiOn: 2.5.6 See ct eens veh oees 
Antenna—Automatic Operated ........... 
Description ..................0.. 00005 
Mast—Remove and Replace ........... 
Periodic Service .................005.. 
Trouble Diagnosis .................... 
Antenna—Manual ....................... 
Back-Up Lamps ........................ 
Clock—Electric ........................ 
Description ................... 000006. 
Remove and Install ................... 
SCC nk 25 Sh ee etch cadets Sind 
Cruise Control). oii estas aes Sees ends 
Low Fuel Indicator ..................... 
Magi-Cruise .....................00004. 
Non-Glare Mirror ...................... 
Reading Lamp: .. ¢. 0.6 66 b6 sieeve eee 


Radio 
Super Deluxe .....................0... 


Antenna Trimmer—Adjust ........... 
Descriptions s.cccneeto yds ou oui bee 4 
Remove and Install ................. 


Trouble Diagnosis .................. 
Speaker—Rear Seat ................. 


Speedometer—Safeguard ................. 
Switch—Remove and Replace .......... 


Windshield Wiper and Washer 
One Speed ............. 0 cee eee 


Two Speed .............0 00.0.0 eee. 
Washer, One Speed .................... 
Washer, Two Speed ................... 


Air Cleaner and Silencer .................. 


Back-Up Lamps .......................... 
TRALECTY © nhpte vi eee hore ded See Ga es Ee a awe 
Belt Tension Chart ....................... 
TPA 6S enon the Oh Cae d ee Pelee ees 

Lubrication (see Lubrication—General) ... 


Power—Bendix ......................... 5A-1 
Adjustments .......................... 5A-5 
Description ........... A sient tse ee Ate Ht 5A-1 
Cleaning and Inspection ............... 5A-8 
ASSEMDBIE™, 2.5.4.0 44. eon Eee hy PANS oar ak ane’ 5A-8 
Diagnosis and Testing ................. 5A-13 
Installation ............ | beg P hia Dot aac ene 5A-12 
Minor Repairs .......... vianlech aside cide ites eas 5A-6 
Overhaul .............. bs set saaink estates 5A-6 
Principles of Operation ................ 5A-2 
Removal ............... ee eee eee 5A-6 

Power—Delco—Moraine ... nt sa ichee he ctting ake SB-1 
Adjustments ............ Cepeda Mesa Be 5B-5 
Assemble .............. beni denoeeny 5B-9 
Cleaning and Inspection . rere 5B-8 
Description ............. Daa pastee arth aptee SB-1 
Diagnosis and Testing ...,............. 5B-14 
Disassemble ............ : Aico pat, tanh Bases 5B-7 
Installation ............ Sevenere re res 5B-13 
Minor Repairs .......... beens sa 5B-6 
Overhaul ............., Pee ee 5B-6 
Principles of Operation ..,............. 5B-2 
Removal ............... DAS seated Bot tev 5B-6 

Standard ................ baad Sawa Gees 5-1 
Adjustments ........... patentee gitaloes 5-5 
Cautions ............... AG cowed shes 5-5 
Description ............ rr ee ae 5-1 

Heavy Duty Brakes ....... iG aaaine cabbie 5-21 
Inspection ............. Hg tN eit aad 5-10 
Overhaul .............. ree eS 5-9 
Periodic Service .............0-.0.0 00: 5-3 
Specifications ........... Etnies. é tchcanveons 5-19 
Trouble Diagnosis and Testing bis sates 5-13 

Cc 
Camber and Caster Adjustment Cee ete ee 
Carburetor ................. phat steed #5 Babe 

Carter AFB 4 Barrel ...... beste talon Bde de aoe a 
Adjustment on Car...... is Ada besha antes 
Description ............ Eos cha Ae Bhatia aat 
Overhaul and Adjustments ye das tead aceon 
Special Tools ........... ce roe. 

Rochester 2GC (114%4,6” Throttle Bore) . 
Adjustment on Car. o..24 ets 0b pened os 
Description ............ eae ee eiewne 
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Carburetor (Continued) 


Overhaul and Adjustments ............ 6B-10 
Periodic Service® 2 ..46.566es4 088% Patae een 6B-10 
Special. “Tools: 1.34 sas fac hh ade 6B-17 
Rochester 2GC (1%,” Throttle Bore) .... 6B-17 
Adjustments .....................00... 6B-17 
Description .......................... 6B-17 
Special. TOONS? vcd ee oan oo ereeee 6B-19 
Rochester 2GC Triple Two Barrel ........ 6B-20 
Adjustments ......................... 6B-20 
Description ........................... 6B-20 
Overall 2. tsacayesties bi Pa bit noes 6B-20 
Special Tools ........................ 6B-23 
Specifications .......................... 6B-45 
Trouble Diagnosis and Testing ........... 6B-47 
Chassis Sheet Metal ...................... 10-1 
Alignment ...................0.0. 00002. 10-2 
BSUMPEDS: she he kt sa on che aco) Gobeee 10-1 
WACIALOL fede ot Geet tek oS oo ba nae 10-1 
Removal and Replacement ............... 10-5 
Cigar Lighter 2.0... .20c4 4 ce beak e beeee aes 11-49 
Clock=Electri¢: 6.0255 a9ds soba Ga aah ede eke 12-19 
Clutch—Engine (see Engine Clutch) ........ 6D-1 
Coil Spring Suspension .................... 3-1 
Adjustment On Car .................... 3-3 
Bal) Joints... 6545.44 ¢yGceue iene as 3-5 
Caster and Camber ................... 3-6 
Front Wheel Bearings ................. 3-3 
TOG Iie hd eine on hod iia eases 3-6 
TOG*OUC. 2 63-coty tcc oearew hk ese es ens 3-6 
Wheel and Tire Run-Out Check ........ 3-4 
Wheel and Tire Balance ............... 3-4 
Control Arm Bushings 
| 0) 9 | ae ae a a A Se a ee 3-12 
TREAD. ce bie oats 3 od kta Sauk See bee oa 3-11 
DESEMIDOON: © 264. ek oa bk eee ha 3-1 
Minor Repairs 
Ball JOint§ 5 2-223 he ee Re See 3-12 
Control Arms 
BONG <3. So.ihn5 Gio Wh OO ee ER Ae Ease ed 3-10 
REAL” 33.2.3 w Ge SaaS ROS Boa ses 3-14 
Shock Absorbers 
FCORnt oof fos ess Cen gee a ho Be 3-9 
IGA 2hrtdonc Phos Eee ke Cheats 3-12 
Springs 
PONG 423056 ie een oooh ee See ee 3-9 
FREAD ects nae woe Se alee dea dns Aa 3-13 


Stabilizer Shaft 
PONG sie) Ge eee la we ee ea Be 
Special Tools ............... 0.0000 
Specifications .......................204. 
Torque Specifications .................... 
Trouble Diagnosis and Testing ........... 
Compression Ratio ....................00.. 
Compression Test ............. peut dito ven ate 
Cooling System—Engine ................... 
Crankcase Ventilation ..................... 
Cruise Control 


Decimal Equivalents 
Differential. «64.3.0 a te bed Saeed Soe ees 
Safe-T-Track Rear Axle................. 
Standard Rear Axle ..................... 
Direction Signal ......................00.. 
DIStHIDULOr: 2.220 es awe eetae ea ohh, aes 


Bowing Se le tg Ger ede Ue Se Sta a ea Mee ir Le ee eS ae ah ee 8 oe 


Electrical and Instruments ................. 


Charging Circuit 


Or wie 8 ee ew ee GS 


Alternator 


Assemble ....................... 


Installation 


Removal ...............00 00 e eee eee 
SERVICE: id eb bed bog boa eRe ees ieesn 
Description 


Distributor 


Sr 
Sy 


Installation 


Removal 


i i 


Regulator, Standard Alternator ........... 
Adjustment on Car ................... 
Inspect and Adjust 


SY 


Installation 


a 


Removal 


Trouble Diagnosis 


Regulator, Transistor Alternator 
DESCrID ION? 4 ¢268%5-42tu ees ey be Sande ecees 


Remove and Replace ..................... . 
Trouble Diagnosis 


SS 


INDEX 13-3 
Electrical and Instruments (Continued) Description—Cooling ..... fore teens 6A-1 
Ignition Circuit, Standard ................ 11-29 Description—Lubrication ./.............. 6A-4 
Adjustments: 0.04 6 o.ndh aes eeeS ae hs 11-30 Minor Repairs ................. 0.00000. 6A-9 
Periodic Service ...................... 11-29 Oi PGE G22 5: cn ch oe ch cated Baa ee 6A-8 
Trouble Diagnosis ................... 11-39 Oil Pump—Overhaul .................... 6A-30 
Ignition Circuit, Transistor ............... 11-40 Periodic Service ........................ 6A-6 
Description ...............0. 0.0 eee 11-40 Special Tools ............,......2..0005. 6A-12 
Distributor. ..c.055 ote glee Cakaee ok te BS 11-42 Specifications ..................0.. 0000. 6A-11 
Periodic Service ....................... 11-42 Trouble Diagnosis ...................... 6A-9 
Trouble Diagnosis ..................... 11-43 Engine Fuel ............... [ ree 6B-1 
Instruments ...................... 0005 11-55 Air Cleaner and Silencer—Description ..., 6B-1 
Description ..............0.0. 000.0000. 11-55 Air Cleaner and Silencer—Service ee re 2-3 
Minor Repairs ........................ 11-57 Carburetor | 
Periodic Service ....................... 11-56 Carter AFB 4 Barrel ... | E Nisile A, bod Sten Beak a6 thee 6B-27 
MCSD S 535 5e ch oto base Rm ee Ee 11-59 Rochester 2GC (1114,¢” Bore) acute tare 6B-4 
Trouble Diagnosis .................... 11-58 Rochester 2GC (1%46” Bare) .......... 6B-17 
Lighting and Horn Power Circuits ........ 11-47 Rochester 2GC Triple a Barrel ...... 6B-20 
Adjustments—Headlights .............. 11-48 Specifications ........................ 6B-45 
Description .........0 0060 c cece nee. 11-47 Trouble Diagnosis and Testing 5k ete 6B-43 
Trouble Diagnosis .................... 11-53 Fuel Filter ............... Vb ies name ot 2-3 
Special: ToOls 43.4. ies hie bs ha th ck daw ds 11-87 Heat Control ............. F pises dees ateenints 6B-1 
Specifications ...................0.000.. 11-83 Throttle Return Check ....,............. 6B-2 
Fuse ‘Chart™ 43ers f6eh heehee eee 11-85 Engine Lubrication (see Lubripation-—-General) 6A-1 
Starting Circuit ........................ 11-40 Engine Mechanical .........5............. 6-1 
Assemble Starting Motor .............. 11-11 Belt Adjustments ......... ! vrante ban Oo eae aster 6A-11 
Ottery, 20.65-sens a sah wietwnt deed ie o-ebted 11-44 Camshaft or Camshaft Bearihg—Replace me 6-25 
Deseription  ss.s.1e S45 4 YS toe eee ews 11-4 Description ............... fcegnb Ohad Bieah & 6-1 
Disassemble Starting Motor ............ 11-8 Installation .............. aha, lea arene ators 6-10 
Install Starting Motor ................ 11-12 Periodic Service .......... ee eee 6-9 
Periodic Service ...................... 11-4 Reconditioning 
Remove Starting Motor ............... 11-8 Connecting Rods and Pistons sf ieh Rabari 6-34 
Trouble Diagnosis .................... 11-6 Cylinder Head and Valves ae eee 6-20 
Wiring Diagrams ................ 11-2 and 11-3 Hydraulic Valve Lifters . ee ee 6-15 
Windshield Wiper Remove Engine ........... ee eee 6-10 
One Speed: «.0e eerc ee ow eet cats 11-60 Serial Number Location ... | Aik ate: Seances A 6-8 
PE WO SPCC. 24.20 ne Fee ey dee Wee ey ees 11-71 Service—Information on ... eT ee eee 6-8 
Windshield Washer Service Operations ........ ane eae ee 6-9 
One Speed ..........--... 2200s. 11-66 Special Tools ............ eee Oe 6-56 
Two Speed ..........-.25 0. . eee eee. 11-72 Specifications ............ i. Shs ota Aten 6-49 
Engine Clutch Torque Specifications ..... i see een 6-53 
AGUStMENG, sdecent chess ss angheds baie ss 6D-2 Trouble Diagnosis ........ | bo cuicticehsieda tat 6-46 
DeSCri pun 652i nc db Ras eee Rak eee SMe ek et 6D-1 Engine Tune-Up ........ ee 
Over Center Spring—Remove and Replace. . 6D-3 aes ee ee 
Periodic Service .............. 00.00.0000 6D-2 Exhaust System ............ eee 8-4 
Remove and Replace .................... 6D-3 Crossover Pipe—Remove and Replace .... 8-8 
Specifications .................0 0. eee 6D-4 Description .............. eee eee 8-4 
aoine Cosling-and Lubrication Dual Exhaust ............ Maco Base tad 8-8 
Crankcase Ventilation ................... 6A-6 Exhaust Pipe—Remove and Replace sts hee tg 8-8 
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Exhaust System (Continued) 

Muffler—Remove and Replace ............ 
Specifications ................... 0.00000. 
Tail Pipe—Remove and Replace .......... 


a SY 


Ce ee ee er ee a er or Sry 


Body to Frame Mountings 
Description ............... 0.00 eevee ees 

Location for Raising ..................... 
Fuel Filter 


Fuel Pump 


a a a 


Description 


Overhaul: = 6630 cu ey anted Soe ete ee 

Trouble Diagnosis and Testing ........... 
Full’ Grau 6 28.24) yeh ow egy Se a easy 
Fuel Tank 


DeSChiIPHiON © bio... onc edeasgd bib ay ed akaeees 


Draining Fuel Tank Less Drain Plug ...... 
Filler Pipe—Remove and Replace 


Tank—Remove and Replace.............. 


Trouble Diagnosis ...................... 
PEUISE PROC 6 ists joo Cine rennin AOE, Ge aa 


Guide-Matic Automatic Headlight Control .. 


a 


Headlights—Adjust 
Heater 


a 


Horns 


OS 


Information—General 


Or 


Instruments 


SO SO 


Lighting 


CS 


SS SY 


Charts ots nv tes oe eG eet ball og ae 

Chassis and Body—When to Lubricate ....... 

Engine 
Crankcase 
Electrical 
Fuel—Carburetor Air Cleaner 


Pe ee 


ee] 


osc) ee ee ee ee eee 2-1 
Steering Gear 
Manual. « .2.c5ctee kid tan eewgeadee conde wed 2-2 
POWER "5.55 ies 4 a eda in el eh 2-2 
Suspension 
Front 
Bali: JOmMtS so ooh Si t-te s aes Seabees 2-0 
Control Arms ......................04. 2-0 
Wheel Bearings ............ .......... 2-3 
Rear 
Differential—Standard ................. 2-2 
Differential—Safe-T-Track ............. 2-2 
System—Engine ........................... 6A-4 
Transmission 
Clutch Release Bearing .................. 2-4 
Gear Shift Control ...................... 2-2 
Roto Hydra-Matic ...................... 7C-1 
Speedometer Drive Cable ................ 2-3 
Super Hydra-Matic ..................... 7D-1 
Synchro-mesh—4-speed .................. 2-2 
Synchro-mesh—Heavy Duty ............ 2-2 
Synchro-mesh—Standard ................ 2-2 
M 
Manifold Heat Control .................... 6B-1 


Miscellaneous Data ........................ 1-5 


Model Identification ...................... 1-1 
0 
OUR IMGE nf deena ahs eon fees eee des shots 6A-4 
Oil Pump—Engine ........................ 6A-4 
P 
Propeller Shaft ........................... 4A-1 
R 
FRAGIO: 52515 2 accuse OA leak Gumedy Bed wie ee 12-13 and 12-14 
Rear Axle and Propeller Shaft 
Propeller Shaft .....................00... 4A-1 
DESCriPHOn: 4.354.445 eye win were d Paw een 4A-1 
Periodic Service ....................... 4A-1 
Trouble Diagnosis and Testing ......... 4A-5 
Saft-T-Track Rear Axle ................. 4-4 
Assemble ................... 000000 ee 4-29 
Cleaning and Inspection ............... 4-28 
Description .............. 2... ..0 00.0 ae 4-4 
Disassemble .......................0.. 4-27 
Installation: 12.608 84224 84s Heh Gases oe ek 4-31 
Lubrication .....................00040. 2-2 
RREMOV AL <5. Sr 254 Gin BA OA ee we SRG aS 4-10 
Special Tools ................0...0.0008. 4-35 
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Rear Axle and Propeller Shaft (Continued) Vehicle”. “2.6 sl in Ach dle leis bed gee de gs 1-1 
SPECINCANONS 22. Aieuw enw etaw rag tinek pees 4-33 Speedometer ................ brace Ae ele ae teas 11-56 
Standard Rear Axle ..................... t24 Speaker—Rear Seat ....................... 12-15 

Axle meee Regent cect thcsietes GAs Amprites wae ey Gud aha abe eh ol eh gin 4-31 Shock Absorbers—Remove and Install—Front 3-9 
Peep Hon pee ee eee yer ee 4-1 Specifications—General ....... : Corre eee 1-4 
Differential Case—Remove ............. 4-22 Starting Circuit .............. Fao dot waheasoate 11-4 
Install) i ocse weye wey eedab eases sate sat 4-24 Stabilizer Shaft... 0000... ee. 3-12 
oe Steering 
es eeeores ee gee ee ee eae ey aoe Power Steering Gear ....... ee eee 9A-1 
i ee See a et ag et Wg OR Sa ila Adjustments ............ eine Gotesnconeds 9A-6 
ce sa si er ERAS Rare pear aay Assemble ............... Se ere 9A-16 
ieee a men Ema © Senter Men cane OG ge +> Assembly of Sub-Assembliés ........... 9A-13 
Rapin eee wanes eet Saad Pap whan gem pie a8 Cleaning and Inspection .............. 9A-11 
Ring Gear and Pinion Set— ee | 
Description .............. be Ries eae 9A-1 
Remove and Replace ................ 4-18 Desion | OA-1 
Tooth Contact Patterns................ 4-12 Bee nt, ercrar aang omy | i 
Disassemble: <> <:2 eee esp ee ete wa Bes 9A-7 
Red Lead Test ..................... 4-12 : , 
; ; ; Installation ............0.........05. 9A-18 
Trouble Diagnosis and Testing ......... 4-31 ; ; 
; Minor Repairs ........... ted Melt ce oe 9A-6 
Torque Specifications ................... 4-34 ; | 
Operation ............... ee ee ee 9A-2 

Regulator, Standard ....................... 11-20 bnaae . 

} Periodic Service ......... Mie en beatae? 2 Sch dae 9A-5 

Regulator, Transistor Alternator ............ 11-27 Peame seal | OA-7 

Road Test Car. 2.0.4.6 60¢4 04a bs 05h eee dae GCC24 Ee ee sl. 

. sft Special Tools ...........0......0000005 9A-40 

Roto Hydra-Matic Transmission ............ 7C-1 

Trouble Diagnosis and Testing sbi Sete nh 9A-19 
Accumitlator 65% hes4 os cele a whew twee es 7C-17 
Power Steering Pump—Vane Type Gans 9A-25 
Adjustments in Car ..................... 7C-37 
Adjustments ............ lepine Sites oles ote BS 9A-30 
Comipensator 2.06. 4:.i34.iarsadlevows se heen 7C-17 | 
Assemble ............... hs Guise tn ees 9A-34 
Control Valves ...................-.0.... 7C-18 i : 
j ; ; ; Cleaning and Inspection ............... 9A-32 
Diagnosis and Testing Guide ............. 7C-86 Ae | 
D; bI qI ti £ Unit 70-53 Description .............. Reed Tie nes 9A-25 
cae Bh Pantene St Raper me ete ee ee ee oe Disassemble: éiccgjeee oN GS ee eee 9A-31 
ee C — tomer : 7 oe Mi = i i en ae Installation ............. Drea etet SAAR tt 9A-36 
F a 4 i Ds men ' ae a Operation ............... | Nabkt-aisthanteat cacan' 9A-26 
ae nes : eect a i - e ae Ny ae Periodic Service ......... Lee aim 9A-29 
Boe Se anne Ean ae a ae et ie Removal ................ be Set agit teehee 4 9A-31 
oe a ee me ee ae Special Tools ............ | acne Setaatarstaeelacs 9A-40 
i y ae SEE oti eas ala wien ees wcae Trouble Diagnosis and Testing Ihe are, oe 9A-36 
ee we piseh wap oe Sone ee te : Standard Steering Gear ..... tio, tists, goes 9-1 
Installation of Units into Case ............. 7C-76 . 
M; ee d Reva; 70-39 Adjustments ............ eee re 9-2 
6 oe a Se pee ge a Assemble .............0.0 0.000 e eee ee 9-20 
es is . ; See areas ie eae : Cleaning and Inspection ............... 9-19 
Periodic Service Recommendations ........ 7C-36 ed | 
Pl G Trai 10.4 Description .............. See re tere 9-1 
_ ae a ee es Disassemble ............. DS al Anes detent Sted, 4 9-18 
a zs nn de Rae eras Ae Mn ae Installation ............. Reenter ne 9-22 
ier es Se, ENGR RADAR a eae Bs es Minor Repairs ........... eee ee 9-4 
=e ae ee ea oe ee ee fa Periodic Service ......... ats ee ee eee 9-2 
PAB te ey Aran gem ea anearaera eae : Removal ................ agadoueaenne 9-18 
S Specifications ................ 0.000000. 9-24 

Safeguard Speedometer .................... 12-20 Trouble Diagnosis and Testing ane ies 

Seat ‘Belts: 3. a.48sn teens ceoun ens sheet ahs 12-20 Super Hydra-Matic Transmission ........... 7D-1 

Serial Numbers— Adjustments in Car ........ Serer ee 7D-34 


PNG INO oe og kee Sheek ree aee seed RH SEES 6-8 Diagnosis Guide ........... Pe b eesharetith 7D-90 
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Super Hydra-Matic Transmission (Continued) SPECINCATIONS! 44464 eee ee Oaks Case doe 7B-20 


Disassembly, Inspection and Trouble Diagnosis and Testing ......... 7B-18 
Assembly of Units .................... 7D-46 Heavy Duty ..4 Goad bonne doed ishesede dees 7A-1 
PEMAIGS, oso. earths hoe Bots sce er ek bee, Ane ew tees 7D-3 Assemble .......... ccc ccc ctu cesns 7A-12 
Fundamental Principles .................. 7D-4 Cleaning and Inspection ............... 7A-11 
General Description and Operation ....... 7D-2 Description ¢si06.6865 ose be adiwale 7A-1 
Hydraulic Action ....................... 7D-16 | Ye (-5 9 7A-2 
Installation: .oisce eae oi ee ees oe 7D-85 Disassemble .....................-0005 7A-7 
Installation of Units into Case ............ 7D-74 Installation ......................00.. 7A-14 
Instructions for Using Diagnosis Guide .... 7D-87 Minor Repairs ..................20005. 7A-5 
Minor Service and Repairs ............... 7D-36 Operation: 24.4.4 $ ess bad xe Sleek Bes 7A-3 
Noise Diagnosis ......................... 7D-92 Periodic Service ....................05. 7A-5 
Oil SEGA «54.5 oor does Kes eee neo ees 7D-93 REMOVal’ oso 2 ee Wee hE hh heh 7A-7 
Periodic Service Recommendations ....... 7D-33 Special “[OO\S* 2.64 ioe had Lek hee BAe 7A-17 
REMOVAL: f. Sor eueedeis bee we ah eae 7D-37 Specifications ......................040. 7A-17 
Removal of Units from Case .............. 7D-38 Trouble Diagnosis and Testing ......... 7A-15 
Serial Number ........................04. 7D-4 Standard ................0. 00 cc ee. 7-1 
Special Tools ..................0....0... 7D-100 ASSEMDIC 2 6.pee teed chia oh tes bee eke bi 7-15 
Specifications 60:4.) 2) a eh oe we MEd Se 7D-95 Cleaning and Inspection ................ 7-13 
Testing and Diagnosis .................. 7D-86 Description .................... 0000004 7-1 
SUSPENSION. scc6 Fs Hid CASES ay Se whew ee mee ee 3-1 DeSiG ts ws ofa OOS ae ee oe Sos 7-2 
AGiUStments: 6.05.25 ce Meee ae See aes 3-3 Disassemble .....................00 00 7-9 
INSpeChiOn...»;, “owes aeyd. santas Senda $494 3-7 Gearshift Rod Adjustment ............. 7-6 
Minor Repairs .......................... 3-9 EnStallauion: 2.5 «tiated eae tee tee Reese 7-18 
Special Tools. ....625 ccc0-ds aoe es bee baa 3-21 Minor Repairs’ oh .cck isda os keawhe dak: 7-7 
Specifications .... 0.0... . cee eee eens 3-19 Oneration: hic 6 yw ce he we ed eR ew 7-3 
Torque Specifications .................... 3-20 Periodic Service .................00055 7-5 
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